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Our Correspondent LN another column we give the first 
Abrouc. of a scries ot communications on elec- 
trical yracticve abroad that we trust will prove of con- 
siderable interest to our readers. As announced some time 
since, Mr. Cart Hering was s nt to tie other side of the 
water by THE ELECTRICAL WORLD as special correspondent 
with a view of obtaining full and complete information re- 
garding the Fiankfort Expesinion, and also such further 
details of important electrical enterprises abroad as «ould 
be of value to engine rs here. Mr. [Meimy’s letter just re- 
ce ved gives some of the inside facts concerning the vew 
rapid transit euterprise in London, of which mention has 
been made from time to tme in our columns. We can 
hardly apps ciate nere the cifficulties with which our Eng- 
lish cousins have to contend in the way of unreasonable 
and stubborn opposition from unexpected quarters. and it 
isa maitr of great satisfaction that common-sense has at 
last triumphed and electric rapid transit in London on an 
extensive scale is now an assured fact. Mr. Heiing will 
continue giving full and fresh information concerning 
European electrical undertab ings, and will shortly arrive 
at the electrical exposition, where he will take a prominent 
part in the proceedings of the electrical congress, as he has 
done previously on more than one occasion. 
THE festive reporter with the elec- 
trical mmagmation has been compara- 
tively quiet during the past few weeks. possibly summer- 
ing in the backwoods of Vermoct, from which. however, 
he has now returned with a rejuvenaced brain and a fresh 
stock of myths. His latest effurt is a weird and fanciful 
tale of a cat electroplated by lizbtning. Ina distan: and 
inaccessible Vermont village, so the story goes, on the 
wall of a venera'le and stately maosiun hangs a choice 
collection of revolutionary swords, and beneath isa sofa 
of the olden time where the family cat lay curled up, 
dreaming, perchance, of the rodents whose euphonious 


At His Old Tricks 
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designation is perhaps the best comment on the story. A 
frolicsome flash of lightning entered, vaporized. the silver 
hilt of one of the swords, and deposited it in a smooth and 
even layer over the unfortunate feline beneath. It 
is too bad that the cat is said to have been killed. 
for a perambulating piece of silver plate would have 
made the fortune of the owner if sublet to a dime museum. 
The marvelous artistic possibilities developed by this ex- 
traordinary occurrence are worthy of more than a passing 
glance. If lightning could be conveniently controlled, 
what a solace to bereaved maidens of uncertain years 
would be the fine silvery images of their favorite pets 
placed upon the mantel; what beautiful electroplated cab- 
bages could be exhibited at county fairs. Perhaps sooner 
or later we might be treated to the incorporation of the 
Universal Mammalian Electro Deposition Company, witha 
capital stock of twenty-five millions in ten-cent shares. 
What a magnificent outcome it would be from the scorched 
and partially silvered wreck of an otherwise useless tabby 
cat! 

The Incanjescent Last week we had the pleasure of 

Lamp Doc.sion. presenting to our readers the fulk text 
of Juize Wallage’s decision in the incandescent lamp suit, 
publishing it not only ahead of all other technical journals, 
but earlier even than any of ‘the daily newspapers. The 
effects of the decision were manifested immediately by a 
sharp rise in Edison stock and a corresponding, although 
much slighter. tall in some other electrical securities. In- 
candescent-lamp manufacturers necessarily feel somewhat 
discouraged at the turn affairs have taken, and the Edisun 
company is correspondingly elated. The contest over the 
incandescent lamp patents has been exceedingly inter- 
esting, and the end is not yet, although the present victors 
have the advantage always due in legal matters to several 
favorable decisions. The case will unduubtedly come before 
the Circuit Court of Appeals for review, but whether it can 
be carried after that to the United States Supreme Court 
isa matter of considerable doubt, as the Circuit Court of 
Appeals was organized largely for the purpose of relieving 
the superiur tribunal from the burden of work that had 
been put upon it. A final establishment of the Edisom 
patent would fall most severely on the smaller manufactur- 
ers. There are perhaps a dozen lamp factories in the coun- 
try producing a comparatively small output, generally. 
however, of lamps of excellent quality. The operations of 
these companies could be severely interfered with if the 
Ejison company should choose to do so, and: it is to be 
hoped that in case of ultimate success that organization 
will pursue a sufficiently liveral policy to insure a contin- 
uance of the present rapid development of the incandescent 
lamp industry. Such a course would prove a benefit in the 
jong run to all the parties cuncerned. 





Wheatstone Bridge ELSEWHERE we give an article on the 
Methods¥ management of the Wheatstone bridge 
that will probably prove of interest to many of our read- 
ers. In brief it consists of using a resistance box in shunt 
with one of the fixed arms:«f the bridge, and is therefore 
capable of facilitating tine adjustment when an ¢ xpensive 
bridge box is not at! and, With three fixed coils and a re- 
sistance box it is possible to do very neat work, thus put- 
ting u bridge method of considerable accuracy in the 
hands of those who cannot otherwise readily avail 
themselves of it. There are many laboratury devices 
comparatively little known, but very handy, that 
lend themselves readily to practical work: indeed not a few 
of them are in use to-day. but are known to a compara- 
tively small circle. Another neat arrangement for bridge- 
work, where elaborate apparatus is not at hand, consists 
in withdrawing the * infinity plug” of an ordinary resist- 
ance box used us a variabl+ arm of the bridge, and grasp- 
ing in the binding posts the ends of a bit of German-silver 
wire which. by loosening one cuntact, can be adjusted tu the 
proper relation very rapidly and easily. This wire need 
be cf neo particular size. It is only necessary 
that its resistance should be known; a _ convenient 
way of arranging it is to measure off a length 
equivalent to one ohm resistance, then make a little 
measuring stick of equal length and divide it into 
100 equal parts. A simple reference to this will 
enable the resistance to be found to the one-hundredth 
part of an obm very quickiy and without any figuring. 
In preparing the ohm wire it should have a copper terminal 
soldered to one ‘end, to eliminate the uncertainty of one 
of the contact resistances. It would be a great advan- 
tage if working electricians would hold now and then httle 
experience meetings in print, and exchange the various 
wrinkles that prove convenient in every-day work. 
THROUGH the past few years the em- 
ployment of the electric motor in 
varicus foams has ip crcased with predigicus rapidity, but 
there is one fie d—that of mining--in which it has slipped 
by such meensible Cegiees that most persons scarcely 
realize that it is now, or is likely soon to become, an im- 
portant factor in mining operations, but such is the case, 
Probably there are not lessthan 40 mines in the country 
to-day using electricity for light or power, or both, and 
the number is slowly but very steadily on the increase. Asa 
means of distributing power fronva single source of energy 
electricity knows no rival, It has the enormous advantage 
over compressed air of requiring light and easily 
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shifted temporary connections with the primary source of 
power, and beside this the distribution is decidedly mor, 
efficient. In certain localities throughout the mining 
regions of the West there are numerous places where fuel 
is costly and difficult of access, but where in its place nature 
has provided an inexhaustible source of power in water- 
falls. A fine example of this sort at Telluride, Colo., was 
described in THE ELECTRICAL WORLD a few months ago. 
There are to-day not a few mines that have been aban- 
doned as unprofitable on account of their unfortunate 
situations, where, by a little engineering skill, the neigh- 
boring streams could be utilized to furnish all the neces- 
sary power and bring the deserted shafts into active use 
again. Only recently electric drills for stone quarries 
have been brought into use, and even now promise to find 
no small amount uf employment. Aside from these very 
obvious uses of electricity in mining work there are others 
not so often considered, but in themselves interesting. As 
an example, there is a possibility of locating native metal 
by means of the induction balance, a suggestion that was 
brcught to our notice by a mining engineer some little 
time since. Of course in a large number of cases such an 
application could not be made, but in the one our inform- 
ant contemplated it would have been eminently feasible, 
as the metal was native copper occurring in chimneys in a 
rather hard rock. As the tield becomes more fully occu- 
pied plenty of applications now unthought of will suggest 
themselves to the mind of the engineer, and the time is 
not far distant wh: n electricity will play almost as impor- 
tant a part in mining as it does now in street railway ser- 
vice. 
A Pertiuent IN another column may be found 
Lesson. some exceedingly instructive figures 
regardiny the relative economy of traction by electricity 
and by horses. Tne statistics are derived from the official 
report of the West End Street Railway system of Boston 
for the months of April and May last, and they are not 
only the latest figures available for the purpose of 
making such comparison, but are on a scale of suf- 
ficient magnitude to be worthy of considerable con- 
fidence. Looking at the figures in a general way 
the most striking fact is the immense difference in 
net earnings between the electric and horse cars, the 
former being nearly double the latter. In April the elec- 
tric cars, atacost for total expenses per mile of 21.75 
cents, earned 12 0% cents per mile for the company; in 
May both these figures were increased to 22.36 cents and 
16.07 cents. Now glance at the performance of the horse 
cars in April. The cost per mile was 25.55 cents and the 
earnings only 6.22 cents. In May the total expenses 
per mile run fell to 24.62 cents and the earnings 
rose to 9.06 cents. These are striking figures, doubly 
so when one remembers that the monthly car mileage 
for the horse cars was more than 1,000,000 as against 
less than 40J),000 for the electric cars. Were these 
figures reversed the effect on the net profits of the 
road would be something prodigious. A brief computation 
on the basis of the statistics given shows that the increase 
ix the earnings would be more than $46,000 per mile, a 
sufficient amount to pay the interest on heavy in- 
vestments for plant and still leave a comfortable margin for 
the delectat:on of the stockholders. Looking at the ex- 
pensegin detail it appears that the cost of motive power by 
electricity is only about eight-tenths, per mile run, of that 
incurred with horses; the car repairs are somewhat 
greater, the cost of conductors and drivers very per- 
ceptibly less, owing to the greater speed of the cars, 
The system is as yet not completely equipped elec- 
trically, and hence labors under some _ disadvan- 
tazes. It is calculated thit when the power-houses 
are completed and the system in full operation that the 
total expenses per car mile will fall to 20 cents or even 
less, while the increasing use of long and capacious cars on 
double trucks will very considerably increase the gross re- 
ceipts. The West End system is the largest in the country 
using electricity as motive power, and there has been am- 
ple opportunity for judging of its practicability and rela- 
tive economy. Doubters to the contrary notwithstanding, 
the electric system in Boston has proved thoroughly satis- 
factory, has increased the available portion of the suburbs 
to no small extent, has quickened the time of 
transit from one part of the city to another, 
and has actually proved itself not only a great public 
convenience, but, in spte of sneering criticisms, has 
demonstrated that it is actually safer than the old 
reliable horse car of which the New York public seems 
to have become thoroughly enamored. Statistics of acci- 
dents on the West End system have shown that the rela- 
tive number caused by electric and horse cars is about the 
same, but that with the electric cars a noticeably smaller 
proportion of these accidents have resulted in injury to 
human beings; proportionately more vehicles have been 
damaged by cars but decidedly fewer lives imperiled. And 
now comes this latest statement showing as plainly as fig- 
ures can show that the horse must go; for when his com- 
mercial usefulness is destroyed, as it has been by the electric 
motor, sentiment will not keep bim at his labor. In fact 
any one with the ordinary feelings of humanity would 
far rather be carried to his destination by an insensate 
motor thau by toiling horses belabored with imprecations 
at every other step, and deatined to a short life by the 
severity of their work, 
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Latest Foreign Electrical News. 





(By cable from our own correspondent.) 

LONDON, July 20, 1891.—The British Association for the 
Advancement of Science holds its annual meeting at Car- 
diff about the middle of August, and one of the features 
of the meeting will be a discussion of units of measure- 
ment and nomenclature, with special reference to the elec- 
trical units. 

Some very interesting experiments were tried on Tuesday 
last at the Willans Works, and resulted in the demonstra- 
tion of the possibilities of running Mordey alternators in 
parallel when coupled direct with Willans engines. The 
feasibility of such a scheme has been often disputed, but 
the experiments of Tuesday put it beyond question. As 
our practice here includes the frequent running in parallel 
of such machines, the commercial value of the work just 
completed is evident. 

The strong prejudice against the overhead system of 
electric traction is being somewhat modified here, as evi- 
denced by the commission just granted to the Wallsall 
municipality for the construction of an electric tramway 
on the trolley system. Speaking of electric permits, the 
Board of Trade announces the granting of 58 franchises 
recently to 34 municipalities and 24 private companies. 
The total number granted since 1883 is 218, of which 157 
still remain in force. During the past 12 months the lay- 
ing of 1374 miles of electric lighting mains has been 
sanctioned hereabouts, 86 of these being for alternating 
currents, and the remainder for the low-pressure system 
of distribution. The thing specially noticeable about the 
recent permits is the large number of municipal stations 
that are in progress. 

After considerable deliberation the St. Pancras vestry 
has decided to adopt for street lighting the Brockie- 
Pell system of arc lamps, which have been extensively 
used in this country. 

oe @ ee ______ 


Moonlight Tables for August, 1891. 


Herewith we give Mr. H. W. Frund’s table of lighting 
hours for the month of August, under his modified form of 
moon schedule. 




















TABLE NO. 1. | TABLE NO. 2. 
Standard Moonlight, Frund’s New Moonlight 
Philadelphia System. System. 
| { 

ae Light. Date. Exting. Date.| Light. ‘Date, Exting. 
1 | 7:45 P.mM.| 2 | 4:00 a.m. 1 | 7:45 P.M. 2 | 4:00 A.M 
2 | 7:45 . ae 4:00 2 7:45 3 4:00 
3 | 7:40 4 | 4:00 3 | 7:40 4 | 4:00 
4 | 7:40 5 | 4:00 | 4 | 7:40 5 4:00 
5 | 7:40 | 6 | 4:05 5 | 7:40 6 | 4:05 
6 7:40 7 4:05 | 6 | 7:40 7 4:05 
7 7:35 8 4:05 7 7:35 8 4:05 
8 | 7:35 9 | 4:05 8 | 7:35 9 4:05 
9 | 8:45 10 | 4:05 7:35 10 = 4:05 
WwW | 9:05 ll 4:10 10 7:30 1] 4:10 
ll | 9:30 12 4:10 ll 7:30 12 4:10 
12 9:55 13 4:10 12 7:30 BW | s4:10 
13 /10:30 14 | 4:10 13 | 7:25 14 4:10 
14 | 11:10 Fs) 4:10 14 7:25 15 4:10 
15 |12:00M 16 4:10 15 | 7:25 15 12:00 M. 
16 | 16 | 7:20 16 12:00 
17 | 1:00a.m.| 17 | 4:15 |} 17 | 7:20 17 12:00 
18 | Nolight.) 18 | No light. 18 | 7:20 18 12:00 
19 | Nolight.} 19 | Nolight. |; 19 | 7:20 | 19 |12:00 
20 | Nolight.) 20 | No light. 20 | 7:15 |} 20 12:00 
21 | 7:15P.m.| 21 {9:20 P.M. || 21 | 7:26 | 21 (12:00 
22 | 7:15 22 | 9:45 1] 23 | 735 22 /12:00 
2 | 7:15 23° (10:15 }| 23 | 7:15 23 12:00 
24 7:15 | 24 (10:45 || 24 7:15 24 «(12:00 
25 7:15 25 |11:15 |} 25 | 7:15 25 (12:00 
26 | 7:10 26 «(11:55 1} 26 | 7:10 26 «12:00 
27 | 7:10 28 (12:40 a.m.|| 27 | 7:10 28 (12:40 A.M 
28 | 7:10 29 | 1:30 |} 98 | 7:10 29 | 1: 
29 | 7:05 30 | 2:25 || 29 | 7:05 39 | 2:25 
30 | 7:05 Si | 4:25 | 80 | 7:05 Bi | 4:25 
31 7:05 1 | 4:30 |} 31 | 7:05 1 | 4:30 
| | 
Tot urs lighting, 170.10, Total hours lighting, 213.45. 


Electrical Installations in Dubuque, Ia. 


The Key City Electric Street Railway Company is oper- 
ating the Sprague-Edison system, and has one No. 20 
Edison generator of 50,000 watts capacity, iriven by a 
Rice automatic engine. Four motor cars are employed on 
the two and one-half miles of track, which is a series of 
grades from beginning to end, with sharp curves at the top 
of each rise. The duty required is too heavy for the light 
equipment, and heavy machinery will be installed. Mr. 
Joseph Angell is the efficient superintendent. 

The Dubuque Electric Railway, Light and Power Com- 
pany is also operating the Sprague-Edison system, has 10 
miles of track, 12 motor cars with 30 h. p. motors and six 
trailers. The maximum grade on the line is nine per 
cent., and sharp curves are numerous, The road has been 
in operation about 13 months, is giving excellent satisfac- 
tion, and has greatly developed the section through which 
it runs. The power required in driving the cars is supplied 
from the same station furnishing electric lights (the car- 
house adjoining the station), which is complete and com- 
modious in its arrangement, and contains two Edison No. 
20 generators of 50,000 watts capacity; one Thomson- 
Houston alternating current machine of 1,350 lights capa- 
city, and one of 750 lights, and three 50-light, 2,000 c. p. 
Thomson-Houston are dynamos. The dynamos are belted 
directly to four Meyer engines, three of 165 h. p. and one 
of 195 h. p., built by the Davenport Foundry and 
Machine Company, of Davenport, Ia., the necessary steam 
being supplied by five Heine boilers 60 inches by 16 feet, 
having 54 four-inch tubes, the steam passing through a 
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Stratton separator to the engine and returned to the boilers 
through a Westinghouse, Church, Kerr & Company’s 
steam loop. A Stillwell & Bierce No. 9 live steam purifier 
is used and its service spoken of in the highest terms, for 
the water used is taken from an artesian well and the 
amount of lime deposited is very great. 
ee 60 6 
Electrical Practice in Europe, as Seen by an 
American.—I. 





THE CENTRAL LONDON RAILWAY. 


The House of Lords and the House of Commons have 
just passed the bill for the Central London Railroad (an 
underground electrical road), and it now awaits only the 
royal signature, which, I am told, will be received without 
doubt. Until now this bill was said to have been effect- 
ually defeated by the clergy, whose influence 1s very great 
here, even greater than in the United States. It adas to 
the list of unexpected obstacles and hindrances which pro- 
moters of electrical enterprises have to contend with here. 
The apparent excuse for this interference was that such 
an electrical road would make the church steeples 
topple over! It is a matter of conjecture, how- 
ever, whether, under the cloak of the _ clergy, 
there was not the influence of the competing lines 
of traffic which already exist, and which would be 
affected by this new road. If so, it is an indirect acknowl- 
edgment on the part of such companies (steam roads, 
*busses and tracks) that the present electrical underground 
road from the city to South London is such a success that 
a similar road would be a dangerous competitor. It is 
quite likely that the fact that the present road is a success, 
as far as the public are concerned, is one of the chief feat- 
ures that led to the passage of the bill in both Houses. The 
passage of this bill, and the fact that the enterprise is 
undertaken by the same parties who started the other road, 
is therefore significant in more ways than one. Further- 
more, if the present road did not show that it would be a 
financial success, it is hardly likely that a second and 
larger one would be started. 

This new road is to extend between Shepherd’s Bush 
and the Royal Exchange, a distance of about six miles, 
under Cheapside, Holborn Viaduct, Oxford street. etc., 
which is the main artery running east and west through 
the heart of London. There is said tobe more traftic there 
than in any other thoroughfare in the worl !, Broadway in 
New York included. This route forms a sort of diameter 
of the circular route made by the present underground 
steam road. Asa line of travel it is very similar to Broad- 
way in New York. 

The tunnel will be chiefly under streets, at an average 
depth of 60 to 70 feet under the street, passing under the 
present underground steam road in two places. The tun- 
nel will be 11 feet 6 inches in diameter, which is larger than 
that of the present road by 18 inches. This will enable 
the cars to be larger and more comfortable. The present 
cars, though small, are not too much so to be uncomfort- 
ably cramped. The cars are cylindrical, fitting the tuonel 
quite closely. <A train will carry 350 passengers (seated), 
and will run on three-minute time instead of 100 pas- 
sengers on four and a half minute time, as on the present 
road. The present road does not pass through a district 
there where is as much traffic as in the line of the new road. 

It is very significant and instructive to notice what 
changes in the construction are to be made in this new 
road as compared with the present one, the promoters 
being the same. Anyone interested in such roads will do 
well to compare the two roads in detail, when such detailed 
descriptions are published. At present such information is 
scarce. It appears that the general features will remain 
about the same. The feature of having two independent 
motors on the locomotive, one for each pair of driving 
wheels, is said to be very satisfactory; one of these motors 
is said to be able to run the train alone in case the other is 
disabled. One of the principal changes is that there will be 
a separate system of mains for the lighting of the stations 
and tunnels, and probably the cars also, so as to avoid the. 
very annoying and unceasing changing of the brightness 
of the lights. The brakes will be operated by compressed 
air carried on the locomotive, and supplied at the end sta- 
tions as at present; electric brakes are claimed to be so much 
more complicated than air brakes. The strange feature 
in the present road of running the large elevators at the 
stations by hydraulic pressure, transmitted through miles 
of pipes from the generating station, will probably be 
changed in the new road, in which electrical elevators will 
probably be used. To an American so accustomed to elec- 
trical elevators it seems strange that this was not done on 
the present road instead of making the system more com- 
plicated by the introduction of a second system of trans- 
mitting power which, it would appear, is more compli- 
cated and more liable to failure than the electrical trans- 
mission for which the circuits exist. If the latter is relied 
upon for propelling the trains, why should it be less re- 
liabie for running the elevators? Hydraulic transmission 
surely cannot be cheaper. 

For some of the above information regarding the engi- 
neering features of this new road the writer is indebted to 
Mr. F. Schute, one of the engineers in the office of Mr. J. 
H. Greathead, the engineer. It may be remembered that 
Mr. Greathead is one of the consulting engineers fur the 
Hudson River Tunnel. CaRL HERING, 

LonpDoN, July 10, 1891. 
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The ‘Most Economical Loss in Conductors.—Il. 


BY PROF. E. P. ROBERTS. 


Some of the considerations affecting the determination 
of the most economical loss in electric conductors, first, in 
constant current circuits, and second, in constant. or al- 
most constant, potential circuits, may now be studied. 
The latter case is subdivided into: 

(A) Direct or alternating current circuits, delivering the 
current direct to the translating devices* without_ the 
intermediary of a converter. 

(B) Alternating current circuits delivering the current 
to converters or transformers, the current derived there- 
from being that passing throvgh the translating devices. 

It is perfectly evident, even after a very cursory ex- 
amination of the problem: (i) That the less the resistance 
of the conductors the less the energy necessary to be de- 
veloped by the source of power in order to deliver a certain 
amount of energy tothe translating devices; and (2) that 
the less the resistance of the conductors the more they will 
cost and, therefore, the greater the interest ard deprecia- 
tion tu be charged to the wiring account. It is assumed 
that joints. insulation, etc., are practically perfect and, 
therefore, the only way to lower resistance is to increase 
the cross section of the conductor. The form of the cross 
section it is not necessary, in this connection, to consider. 

It is not difficult to take another step and perceive that 
there must be some certain sized conductor which will be 
more economical than any other, in so far that if any in- 
crease is made beyond that size, more 1s paid for the 
energy saved than it would cost to produce such energy, 
and also that if any smaller conductor be used then the 
cost to produce the additional energy needed to overcome 
the additional resistance would be more than the differ- 
ence between the sum of the interest and depreciation ac- 
counts of the wire considered as the standard and such 
smaller wire. 

In 1881 Sir William Thomson enunciated the principle 
underlying the study of the determination of the most eco- 
nomical size of conductor for any given case. Itis ‘‘ that the 
greatest economy is obtained when the money value of the 
heat wasted in the conductors equals the allowance for 
their depreciation and interest on their cost.” The rule is 
simple, and tables have been prepared which make its ap- 
plication very easy, but the unfortunate fact exists that, 
for the great majority of cases, the practical considerations 
involved may, and generally will, affect the problem to 
such an extent that any result obtamed from using the 
formula is practically useless. 

An example will assist in showing how such practical 
considerations may affect a result obtained from theoreti- 
cal considerations. 

Example.—A certain line is to be used eight hours per 
day, for 300 days in a year; copper costs $1,000 per ton, in 
place; the amount to be allowed for interest and deprecia- 
tion is 10 per cent.; the cost of one electricalh. p delivered 
to the line is three cents. Determine the amount of energy 
which should be lost in the line to use copper to the best 
advantage. 

Interest and depreciation at 10 per cent. = $100., and 
300 (days) x 8 (hours) = 2,400 hours.; therefore, the cost 
of the energy lost per hour (constant current) should be 
10,000 + 2,400 = 4.16 cents. Divide 4.16 by 3 (cost of one 
h. p.), and 1.39 h. p, is the result. 

This seems very simple, but the difficulty lies in the de- 
termination of the figures to be used, and even the above 

very simple case will be found to be full of difficulties 
if an effort is made to apply the method toan arc circuit. 
For constant current circuits the length of time in use 
and, therefore, the energy lost per ton of copper for any 
wire and current can be determined. The next item con- 
sidered in the example is more difficult. The cost per ton 
of copper in place is not a constant. For a certain local- 
ity, and with a given character of installation, the cost of 
the copper may be 75 per cent. of its cost in place, and 
for some other locality it may be only 20 percent. In 
order to determine the allowance for depreciation, judg- 
ment, based upon facts obtained from other installations, 
must be exercised. Often the total amount for interest and 
depreciation will be almost constant. For instance, if the 
rate of interest be known, the more money put in to make 
a good permanant installation the greater the interest ac- 
count but the less the depreciation. 

Particularly is this true of pole work. If good poles, and 
enough of them, and well insulated wire, properly con- 
nected and fastened, be used, then the depreciation will be 
less than if the reverse be the case. The cost of repairing 
a pole line has often for its greater portion the cost inci- 
dent to the setting of poles to take the place of old ones 
and the transferring of wires thereto; the cost of the pole 
being a relatively small amount. 

Evidently if one line of poles can be used to support two 
or more wires, the cost of copper in place will be less than 
with one line of wires to a line of pules. Also the cost of 
placing the wire in city streets will be many times that in 
the country, and the cost of putting underground much 
more than that of placing overhead, with the possibility, 
in some degree, of less depreciation. The cost of copper 
per pound of conductor in plce may be any where between 
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30 cents and $1.50, or even more, the depreciation depend- 
ing largely upon the character of the installation, and often 
being less for the more expensive plant. The cost of one 
electrical horse power is made up of two factors—first, the 
cost of one h. p. delivered to the dynamo, and, second, the 
cost of transforming the mechanical into electrical energy. 
Each of these items can, generally, be predetermined, 
with a fair degree of accuracy, for any given plant, if the 


figure desired be the quotient obtained by dividing the 


total amount of the above two items for one year by the 
total electrical horse power developed. Such a figure is 
not, however, of proper application in any given case. 
What is really desired is, given a certain energy de- 
veloped, how much more will it cost to develop addi- 
tional energy, and how much will be saved if less be de- 
veloped? Included in this consideration must be the ques- 
tion as to whether variations in the units of power and 
electrical apparatus are possible, to the extent desired, and, 
if so, whether they, from other standpoints, are advisable. 

The following discussion of the above points is designed 
to indicate the method of determining the size of conductor 
which is most economical for any given case. Usually the 
most economical size will be most desirable, but special 
conditions may arise which will render a certain portion 
of a circuit necessarily of a given size and other portions 
may thereby be modified. Ina case in practice the first 
fact to determine is the energy to be furnished the trans- 
lating devices during each and every hour, From such 
data an output curve can be constructed, and the average 
loss, for any size wire, determined. Two cases arise in 


practice, one constant current and varying ‘** P. D.” at the 
generator terminals ; the other, varying current and usu- 
at the generator 
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terminals, or at the station end of the feeder wires to 
maintain constant **P. D.” at the translating devices, 
or at some point as near to them as practicable. 

Example.- Constant current and varying “ P. D.” at 
station terminals. Suppose a constant current of 10 am- 
peres be desired, and 50 are lights, requiring 50 volts each, 
be energized during all the time current is supplied. The 
ratio of the energy lost in the line to the total energy will 
be constant, and the determination of the total amount of 
energy lost in the line, for any given size of wire, is a 
simple problem. If, however. the load varies, then the 
conditions render the determination of the energy lost 
somewhat more difficult. Suppose the average conditions 
to be as represented by the following table: 
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If No, 6 wire be considered R = .0004 of an ohm per foot 
and the circuits be 12,500 feet long, then the total R will be 
5 ohms, as shown in column 38. The‘: P. D.” required to 
force 10 ampéres through the line is evidently 50 volts — 
(E=CR). The ‘P. D-” required for the Jamps is as per 
column 5. The total *‘ P. D.” is as per column 6. As a 
constant current is flowing the energy is proportional to 
the ‘‘ P. D., ” and, therefore, the percentage of energy lost 
in the line is as per column 7, and the average loss as 
in column 8. Comparing columns 6 and 7, it is evident 
that for series circuits the efficiency of the system is in- 
creased by each additional translating device, provided 
thesame be in constant use. If theyare not in constant 
use the efficiency is lowered, and one practical deduction 
is that for constant current circuits, it is sometimes best 
to use a pumber of comparatively small dynamos, and 
thereby obtain a constant full load for each dynamo, each 
supplying current within a limited area. This also lessens 
the liability to any extended breakdown, and obtains 
many other advantages, such as ease of testing, less liabil- 
ity of burnouts, etc. On the other hand, the dynamos will 
cost more for a given total capacity and need more pulleys 
and greater total floor space. 

As above stated, it is sometimes better to use several 
small dynamos rather than a large one supplying current 
for a very extended territory and having a variable load. 
An approximation to the above is made when a number of 
circuits are brought to the switchboard and connected in 
series on one dynamo, and any circuit Leing cut out when 
desired. | With constant potential and variable quantity 
circuits the conditions are very different from the above, 
ard such a case is hereafter explained. 

Returning to the example, the loss in the line is 250 watts 
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(C' x E),and if the cost of copper in place, for the case under 
consideration, be known, it might seem very easy to deter- 
mine what the cost of power per horse power, or per watt, 

would be in order that No. 6 wire (generally used for such 
circuits) might fill the requirements of Sir Wm. Thomson’s 
rule. Such is not, however, the case, as the cost to produce 
more or less power than a certain specified amount does not 
bear any definite relation to the cost of such amount. There- 
fore if in an actual case five per cent. be the Inss incurred, 
then to double the loss may not make the total cost two per 
cent. or even one per cent. more, and to study the actual 
conditions which arise a further and more detailed exam- 
ination is needed. A study of the following case, with the 
conditions specified,will give some insight into many of the 
points which should be considered. Often such matters 
are slightingly called ‘ theory.” but results show that the 
practice of theory, based on facts, brings returns in cash. 
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A Compact Isolated Plant. 





One of the neatest little electric lighting plants that it 
has been our fortune to see is the one illustrated herewith. 
It is packed away in the basement of the drygoods house 
of Andrew Church & Co., in Troy, N. Y., and is almost 
unique in the small space occupied. No room was avail- 
able except a little cubby hole 6 feet by 10 feet 6 inches, 
and a narrow passageway a few feet longer. It seemed at 
first impossible to install the plant required, but finally E. 
G. Barnard & Co., electrical engineers, of Troy, were in- 
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structed to go ahead and putin the plant if they could, 
Our cut shows how the feat was accomplished. In the 
middle of the room was placed a 25 h. p. Westing- 
house engine. There was no room for belts, so Evans 
friction cones were fitted to the dynamos instead, and 
these were adjusted to each driving wheel of the engine. 
The dynamos are two in number, one a U. S. 20-light arc 
machine, the other a U.S. motor type incandescent dy- 
namo of 50 lights capacity. Between these three machines 
the floor space was fully occupied, as the passageway was 
utilized and a long and lean boiler of locomotive type of 
30 h. p. was crowded into it. This is fitted with a Kor- 
tirg injector, and room was also found for a little Worth- 
ington steam pump. The exhaust steam is utilized for 
heating purposes. The plant has been in use since early in 
April and has proved a complete success, giving no trouble 
whatever and lighting the store at less than half the cost 
of gas. Itis a capital specimen of an installation under 
specially trying conditions, and shows very well whata 
little ingenuity can accomplish in the face of particularly 
exasperating obstacles. 
—————__9 + @ 0+ o _____— 


(Copyrighted, 1890.) 


Chronological History of Electricity, Galvanism, Mag- 
netism and the Telegraph, from B.C. 2637 to A. D. 
1888.—Part I.* 


BY P. F. MOTTELAY. 

The invention of the Leyden jar is claimed with equal 
pertinacity for Kleist, Musschenbroeck and Cunzus, 
While it is necessarily conceded that Von Kleist first pub- 


lished his discovery, it cannot be denied that his explana- 


ISOLATED ELECTRIC LIGHTING PLANT. 


tion of it is so obscure as, for the time, to have been of no 
practical use to the others. It is stated by Priestley, 
‘‘ Notwithstanding Mr. Kleist immediately communicated 
an account of this famous experiment (which indeed it is 
evident he has but imperfectly described) to Mr. Winckler, 
at Leipsick, Mr. Swiettiki, of Denmark, Mr. Kruger, of 
Halle, and to the professors of the Academy of Lignitz, as 
well as to Dr. Lieberkuhn, of Berlin, above mentioned, 
they all returned him word that the experiment did not 
succeed with them. Mr. Gralath, of Dantzik, was the 
first with whom it answered; but this was not till after 
several fruitless trials, and after receiving further instruc- 
tions from the inventor. The Abbé Nollet had information 
of this discovery, and, in consequence of it says, in a letter 
to Mr. Samuel Wolfe, of the Society of Dantzik, dated 
March 9, 1746, that the experiment at Leyden was upon 
principles similar to that made with a phial half full of 
water, anda nail dipped in it; and that this discovery 
would have been called the Dantzik experiment if it had 
not happened to have got the name of that of Leyden.” 

In the thirty-eighth volume of the Philosophical Trans- 
actions, No. 482, page 297, is given an abstract of a letter 
(dated Utrecht, January 15, 1783, O. S.), from Petrus Van 
Musschenbroeck, M. D., F. R. S., to Dr. J. T. Desaguliers, 
concerning experiments made on the Indian Magnetick- 
sand, chiefly gathered along the sea-shore in Persia, 
After detailing his many observations, Van Musschen- 
broeck asks: ‘‘And, now, what can this sand be? Is it an 
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imperfect magnet, or Subtile Powder of it, which, when 
it is grown up into a greater lump, makes the vulgar Load- 
stones? Sol conjectured at first; Lut when I found by 
experience that common Loadstones, exposed to the fire, 
according to some of the methods above-mention’d, did 
rather lose of their force than gain, [alter’d my opinion: 
and now confess that I have not yet penetrated into the 
knowledge of the nature of this matter,” (Abridgments 
of the Phil. Trans., chap. ILL, vol. VIII, page 737 ) 

See Dalibard, “‘ Histoire.” p. 33; Danizik Mem- 
oirs, vol. 1, pp. 407,409,411; Priestley, 1777, ‘The Hist. 
and Pres. State of Electricity”, pp. 82-84; Musschen- 
broeck’s ‘‘Epitome elementorum, etc,,” 1726, ‘‘Tentarmina 
Experimentorum Naturalium” 1731, and his ‘‘ Disertatio 
Physicz experimentalis de Mugnete,” as well as his *‘Ele- 
menta Physiae” 1734, and the ‘‘Introductio ad Philosophi- 
am Naturalem”g1762, the two last named works being 
greatly amplified editions of the ‘Epitome,’ 

A. D. 1745. Watson (Doctor, afterward Sir Will 
iam), M. D., F. R. 8., an eminent English scientist, bears 
‘the most distinguished name:in this period of the history 
of electricity.” His first letters, treating of this science. are 
addressed to the Royal Society between March 28 and Oct. 
24,1745, and, on the 6th of February and the 30th of 
October, 1746, he communicated other similar papers to the 
same society, which are likewise to be found in the Philo- 
sophical Transactions. ; 

Dr. Watson. like most scientists at the time, made 
numerous experiments with the Leyden jar, and he was 
the first to observe the flash of light attending its dis- 
charge. He says: ‘‘ When the phial is well electrified, and 
you apply your hand thereto, you see the fire flash from 
the outside of the glass wherever you touch it, and it 
crackles in your hand.” Itistohim that we owe the 
double coating of the jar, as well as the plus and minus of 
electricity. 

He also shows conclusively that glass globes and tubes 
do not possess in themselves the electrical power, but only 
serve ‘‘ as the first movers or determiners of that power,” 
and he also proves that the electric fluid takes the shortest 
course, passing through the substance of the best medium 
of connection and not along its surface. This he demon- 
strated by discharging a phial through a wire covered with 
a mixture of wax and rosin. 

In order to ascertain the velocity of the electric fluid 
from the Leyden phial and the distance at which it could 
be transmitted, Watson directed a series of experiments 
upon avery grand scale, with the assistance of Martin 
Folkes, President of the Royal Society, Lord Charles Cav- 
endish, Dr. Bevis, Mr. Graham, Dr. Birch, Peter Daval 
and Messrs. Trembley, Ellicott, Robins and Short. Onthe 
14th and 18th of July, 1747, they experimented upon a 
wire carrying the electricity from the Thames bank at 
Lambeth to the opposite bank at Westminster, across the 
Westminster Dridge, and, on the 24th of July, at the New 
River, Stoke Newington, they sent a shock through 800 
feet of water and 2,000 feet of Jand, as well as through 2,800 
feet of land and 8,000 feet of water. Other experiments 
followed on the 28th of July and the 5th of August, as well 
as on the 14th of August of the same year, proving the in- 
stantaneous transmission of the fluid; while a year later, 
August 5, 1748, additional observations were made, through 
12,276 feet of wire, at Shooter's Hill, showing again that 
the time occupied in the passage of the electricity was *‘ al- 
together inappreciable.” Regarding these experiments, 
Prof. Musschenbroeck wrote to Dr. Watson, M ignifisen- 
tissimis tuis experimentis superasti conatus omnium, 

Watson's experiments were repeated, notably by 
Franklin, across the Schuylkill at Philadelpma, in 
1748; by Deluc, across the Lake of Geneva. in 1749. and by 
Winckler, at Leipsic, in 1750. It is said thatLemonnier (A. 
D. 1746) produced shocks at Paris through 12.789 feet of 
wire and that Betancourt (A. D. 1795) discharegd electric 
jars through a distance of 26 miles. 

To Dr. Watson is also due the first demonstration of the 
passage of electricity through a vacuum. Noad tells us that 
he caused the spark from his conductor to pass in the form 
of coruscations of a bright silver hue through an exhausted 
tube three feet in length, and he discharged a jar through 
a vacuum interval of 10 inches in the form of **a mass of 
very bright embodied fire.” These demonstrations were 
repeated and varied by Smeaton, Canton and Wilson. 

His experiments in firing gunpowder, hydrogen, etc.. by 
the electric spark, are detailed by Priestley at page 78 of his 
‘** History, etc.,”” London, 1775. 

Watson was rewarded with the Copley medal for his re 
searches in electricity, which brought him also honorary 
degrees from two German universities. He was knighted 
in 1786, one year before his death. 

See : ‘‘ Watson’s Experiments and Observations on Elec- 
tricity,” 1745, also his ‘‘Account of the Experiments made 
by some gentlemen of the Royal Society, etc... 1748 ; Phil. 
Trans. for 1745, vol. XLIIL, p. 481; for 1746, vol. XLIV., 
pp. 41, 704; for 1747, vol. XLIV., pp. 388, 695; for 1748,vol. 
XLV., pp. 49, 491, and vol. X., abridged. pp. 281, 286 296, 
808, 305, 809-311, 357, 360, 363, 368- 469, 894. See, likewise, 
Scientific American Supplement, No. 718, p. 11. 471 for an 
interesting engraving of Dr. Watson’s experiment made 
through the water of the Thames. as well as for a detailed 
account of Lemonnier’s experiment above referred to. 

A. D. 1746.——Lemonnier (Pierre Claude Charles), a 
distingnished savant, who was member of the French Aca- 
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demy as adjunct geometrician before he had attained his 
2ist year and became foreign member of the English Royal 
Society three years later, was, according to La Nature, the 
first scientist who drew electricity trom the narrow dumain 
of the laboratory. 

He confirmed the result previously cbtained by Grey (A. 
D. 1720) that electric attraction is not proportioned to .the 
mass or quantity of matter in bodies, but only to the extent 
of their surface, length having greater effect then 
breadth (Phil. Trans., vol. XTIV., for 1746. page 290). 
He found that an anvil weighing 200 pounds gives 
but an inconsiderable spark, while the spark from a 
tin speaking trumpet 8 or 9 feet long, but weighing only 
10 pounds, is altnost equal to the shcck of the Leyden 
phial. A solid ball of lead, 4 inches in diameter. gives a 
spark of the same force as that obtained from a thin piece 
of lead of like superficies bent iu the form of a hoop. 
Finally. he took a thin and long piece of lead, and noticed 
that when it was electrified in its whole length it gave a 
very strong spark, but a very small one when it was rvlled 
into a lump (Ac. Par.,1746, M., p.693). Le Roi and D’Arcy 
showed that a hollow sphere accepted the same charge 
when empty as when filled with mercury, which latter in- 
creased its weight sixty fold. All this proves the influence 
of surface as distinguished from that, mass (Tyndall, Noces 
on Lecture IV.) 

Lemonnier discovered that electricity is ever present in 
the atmosphere, that it daily increases in quantity from 
sunrise till about three or four o’clock in the afternoon, 
diminishing till the fall of dew. when it once more increases 
for a while, and finally diminishes again before midnight, 
when it becomes insensible. He observed a contimual 
dimimution of electricity as the rain began to fall, and he 
noticed that when the connecting wire was covered with 
rain drops, only a few of the latter were electrified, and he 
found that the electrified and non-electrified drops gener- 
ally succeeded each other alternately. This called to his 
mind * a singular phenomenon which happened some years 
before, to five peasants who were passing through a corn- 
field, near Frankfort upon the Oder, during a thunder 
storm; when the lightning killed the first, the third and the 
fifth of them, without injuring the second or the fourth.” 
(Phil. Trans., vol. XLVILI., p. 551.) 

See: Lemmonier, ‘‘ Lois du Magnétisme,” Paris. 1776- — 
1778: Phil. Trans., vol. XLIV., p. 247, vol. XLVIIL., 
Part I., p. 203; Mémoires de P Acad, des Sciences, 1752, p. 238; 
Bertholon. ‘‘ Elec. du Corps Humain,” 1786, vol. 1.. p. 12; 
Harris, ‘‘ Frict. Elec.,” p. 239; Se. Ameri:an Supplement. 
No. 718, p. 11, 471. See also reports of the experiments of 
G. B. Gardini (‘De inflexu, etc..” §$50, 51), Andrew 
Crosse and others at ‘“ Bibl. Britan. Se. et Arts,” 1814, vol. 
LVL, p. 524. 

A. D. 1746.——Bevis (John). English astronomer and Sec- 
retary of the Royal Society, first suggestedto Dr. Watson 
the external coating of the Leyden jar with tinfoil or sheet- 
lead, and was likewise the first to observe that the force of 
the charge ibcreases as larger jars are employed, but not in 
proportion to the quantity of water they contain, As 
water only played the part of a conductor, he rightly 
thought that metal would doequally well if not better. and 
he therefore filled three jars with leaden shot instead of 
with water. When the metallic connection was made be- 
tween the three a greatly increased force was perceptible. 
The discharge from two or three of the jars was not double 
or treble that from orly one, but the discha~ge from three 
was greater than that from two and the discharge from 
two much greater than that from one. This showed that 
the seat of the electric force is the surface of the metal and 
the glass, and proves thut the force of the charge is in pro- 
portion to the quautity of coated surface. 

Thusto Dr. Bevis belongs the credit of having con- 
structed the first electric battery, althouzh the honor has 
been claimed by the friends of Daniel Gralath (4, D. 1747). 

See: Phil. Trans., abridged. vol. X.. pp. 344, 3:7; Wil- 
son, ** Treatise,” L mdon, 1752, Prop. XVLL., p. 107. 

A. D. 1746. — Le Cat (M.),a physician of Rouen,observed, 
when suspending several pieces of leaf gold at his conduc- 
tor, that they hung at diferent distances according to their 
sizes, the smallest pieces placing themselves nearest the 
conductor and the largest farthest from it. 

See ‘Histoire de l’Electricité,” pp. 84 and 85, 

A. D. 1746——Mainibray (M.), of Edinburgh, electrified 
two myrtle trees, during the entire month of Cctober, 1746, 


- and found that they put forth small branches and blossoms 


sooner than other shrubs of the same kind which had not 
been electrified. This result was confirmed by the Abbé 
Nollet, who filled two garden pots of vegetating seeds and 
found that the pot which he had constantly electrified for 
fifteen consecutive days put forth earlier sprouts as well as 
more numerous and longer shoots than did the other. 

Like experiments were at the same time carried on 
with equal success by Mr. Jaliabert and Mr. Boze, as well 
as by the Abbé Menon, principal of the Cu llege of Bueil at 
Angers, France. The last named also found that electricity 
increases the insensible perspiration of animals. He chose 
several pairs of different kinds, cats, pigeons, chaftinches, 
etc.. and weighed each separately. After they were elec- 
trified, one cat was 65 or 70 grains lighter than the other, 
the pigeon from 35 to 88 grains, and the chaffinch had lost 
6 or 7 grains. He also electrified a young man or 
woman, between the ages of 20 and 30, for tive hours and 
found a loss in weight of several ounces. 
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With reference to the effect of electricity on different 
varieties of growing plants. the Boston Journal of Com- 
merce has recently publish: d the fu llowing : 

‘In the last few years some very interesting experi- 
ments in gardening by electricity have becn mede by Prof. 
Selim Lemstrom, of the University of Helsingioirs. These 
have been carried out both upon tke potted plants in the 
hot house and upon plants in the open field, the insulated 
wires in the latter case being stretcr<d upon poles over the 
plot of ground, and provided with a p int for each square 
metre of area. The current has been supplied ty Holtz 
machines run from eight to eighteen hcurs daily, the posi- 
tive pole being connected with the n twurk of wires and 
the negative with a zinc plate buried in the ground. The 
electric influence was scarcely perceptible in the growing 
plants, but was very marked in the yield cf many s} ecies, 
especially of barley and wheat, of which the crep was in- 
creased by half in some cases. In the hot-house the ma- 
turity of strawberries was greatly advance. The results 
have shown that plants may be divi’ed into two groups: 
one, the development of which is favored by electricity, 
comprising wheat, rye, barley, oats, red and white beeis, 
parsnips, potatoes. cel-riac. beans, raspberries, strawber- 
rie3 and leeks ; and the other, whose development is more 
or less interfered with by electricity, including peas. car- 
rots, kohlrabi, rutahazas, turnip-, white cabbages and _ to- 
bacco. The more fertile the soil, and consequently the 
more vigorous the vegetation, the greater has teen the ex- 
cess of the crop under electric intluence. Pref. Lem- 
strom’s experiments up to 1887 were carried on in Finland, 
but he has since repeated his work in France. and demon- 
strated that the electric influenceis the same in any climate, 
though likely to be injurious under a scorching sun.” 

See Nollet. “* Rech: rches sur l’Electricité,” pp. 3€6, 432; 
Phil. Trans., abridged, vol. X., p. 384: Electrical Review, 
London, June 5, 1891, p. 707. 

A. D. 1746.——Knight (Gowan or Gowin), F. R. *’., an 
English physician, is the first to make very powerful steel 
magnets. The method, which he long succe: ded in keeping 
secret, was described after his death, in the Phil. Truns. 
for 1746-1747. vol XLIV. It consists of placing two mag 
nets in the same straight lme, with their opposite poles 
close to or very near each other, and in laying under them 
the bar to be magnetized afer having it tempered at a 
cherry-red heat. The magnets are then drawn apart in op- 
posite directions along the bar. so that the south pole of one 
magnet can pass over the north polar half of the bar, and 
the north pole of the other magnet may pass over the south 
polar half of the bar. 

This was the manner in which Dr. Knight made the 
bars of the two great magnets of the Royal Seciety. Each 
magnet contained 240 bars, 15 inches Jung, one inch wide 
and half an inch thick. Dr. Robison described. in 1800, 
the effect of pressing toge'her the dissimilar poles of the 
two magnets, and, thirty years later, Prof. Faraday, upon 
placing a soft iron cylinder, one foot long and three quar- 
ters of an inch in diameter, across the dissimilar poles, 
found that he required a force of one hund:ed pounds to 
break down the attractive power. 

Previously to Dr. Knight’s discovery the method . of 
making artificial maznets most in use Was a very effica- 
cious one, the bar to be magretized being simply rubbed 
upon one of the poles of a natural maynet in a plane at 
right any]: s to the line joining its two poles. 

Another secret of Dr. Knight was also. after his death, 
made known to the Royal Society by its secretary, Mr. 
Benjamin Wilson. It wasthe mode of maki.g artificial 
paste magnets. He collected a large quantity of iron 
filings, which he cleansed and made intoa fine powder 
under water. and which he afterward dried and mixed, 
preferably with lins'ed oil. This was bak-d into cakes, 
which he magnetized by placing them between the ends of 
his magazine of artificial magnets. 

To Dr. Knizht was given the first English patent in the 
Class of Electricity and Magnetism. It b-ars date June 
10, 1766, No. 85), and is for the construction of **Com- 
passes so as to prevent them being aifected by the mution 
of the ship, ete.” | 

See: Phil. Trans., vol. XLIII., pp. 161. 861—vol. XLIV.. 
p. 656—vol. LXVL, p. 591—vol. LXIX., p. 51; Noad 
‘* Manual,” 1859, v. 5938. 

A. D. 1746.——Gravesande (William Jacob), celebrated 
Dutch mathematician and moral philesopher, whose 
family name was Storen Van ‘Szravesande, is the author 
of ‘“‘Eléments de physique démontrés mathématiquemert. 

on introduction a la philosophie Newtonienne,” 
which was translated from the Latin and published at Ley- 
den in 1746. 

At page 87 of the second volume of the last named work 
he gives a description of an elecirical machine constructed 
on the plan of that of Hawksbee It consisted merely of a 
crystal globe, which was mounted upon a copper stand, 
and against which was pressed the hand vf the operator 
while it was made to revolve rapidly by means of a large 
wheel, 

Gravesande taught publicly on the Continent the philos- 
ophy of Newton, and, by so domg, was one of the first to 
bring about a revolution in the dumain of physical 
sciences generally. His original ‘* Physica Elementa 
Mathematica,” as well as his ‘ Philosophize Newtonia, 
ete.,” and *‘Introductio ad Philosophiam, etc .” were re- 
spectively published at Leyden ia 1720, 1728 and 1786. 
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The Dubuque (Ia,) Storage Battery Street Railway. 





BY FRED. DE LAND. 


In the summer of 1778 a French Canadian named Julian 
Dubuque built a cabin at the base of one of the picturesque 
bluffs that line the west bank of the Mississippi, and at a 
point nearly opposite to what is now the termination of the 
state line dividing Illinois and Wisconsin. Other fur trad- 
ers located about Dubuque’s cabin. Following the extin- 
guishment of the Indian title 1n 1833 a town was incorpo- 
rated in 1837 and granted a city charter in 1840. In the 
past the river traffic and lead and zinc mining have added 
largely to the wealth of its citizens, and to-day it is a 
prosperous city of 35,000 inhabitants, supporting three 
clectric street railway lines, a commodious telephone ex- 
change, two electric lighting companies, and the Holly 
system of steam heating. 

Of the street railway lines the one presenting the most 
novel features is the Dubuque Street Rail vay Company. 
which is employing storage battery cars for the transpor- 
tation of its passengers, the company having nine new 
Brill cars, six of which are in daily operation, and the re- 
maining three will be placeJ in service during the coming 
week. 

Each of the nine cars has two 15h. p. double reduction 
Edco motors. both motor and gearing being fully protected 
from mud and slush by an iron casing, as shown in the 
illustration presented herewith, while underneath the 
seats. which run lengthwise on each side of the car. are 
placed 80 secondary cells of the Accumulator Company’s 
type ‘** 23 M,” arranged in two trays holding 40 cells each. 

During the period—since “May 17—that these cars have 
been in daily service their operation has given excellent 
satisfaction to both the officials of the company and the 
local patrons, ard the item of repairs-—-that bugaboo of 
street railway men—has not vet put inan appearance. Six 
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tre in alignment, and having a guard rail made of 1}-inch 
angle iron extending its full length. Owing to the weight 
they sustain the trays are strongly constructed, the ends 
and side pieces being of sheet iron three-sixteenths inch in 
thickness and eight inches in height, bolted to a bottom 
plank two inches thick, on the under side of which casters 
are placed and aniron rack fitted in a longitudinal groove 
in the centre of the plank. 

The platform or charging table is 12 feet wide by 40 feet 
long, «nd constructed to support twenty-four trays holding 
forty cells each, each weighing forty pounds, making the 
total weight of tray and cells about 1,700 pounds. Ex- 
tending along the entire front of this table is a shaft to 
which is keyed a separate gear wheel for each of the 24 
trays. When a tray of cells is required a cam, having a 
play of an inch, covers the tray so that the teeth of the 
gear wheel mesh into the rack on the bottom of the tray, 
and a few revolutions of the handle of the shaft quickly 
travsfer the tray to the shifting table. 

This shifting or transfer table is mounted on four car 
wheels running on tracks extending across the station; is 
12 feet wide by 10 feet long, and across the solid top guard 
rails are placed to correspond with the rails on the charg- 
ing table, the shifting table being arranged to accommo- 
date six separate trays and having six independent gear 
wheels for use in transferring trays either from or to the 
table. 

The batteries are changed in each car every three hours 
after the car has presumably traveled 25 miles. At the 


app»inted hour the car entérs the station while on its down 
trip, is run close to the shifting table, on which two trays 
of charged cells have been previously placed; the doors 
formed of one-half of the dashboard and those closing the 
battery receptacle underneath the car seats are quickly 
opened; a bridge having guard rails is placed on each side 
of the car platform close to the battery opening and con- 
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in series and half an ohm of resistance is introduced into 
the circuit merely to afford an intermediate speed, the 
switch handle remaining on the third point for only a sec- 
ond; at the fourth and last point the 80 cells are in series 
the resistance cut out, and the current of 160 volts press 
ure flows through the switch to the brushes of the motor 
through armature and fields, and returns to the battery. 
In stopping the car the movement of the switch handle is 
reversed and the battery gradually cut out. The average 
speed made is about 10 miles an _ hour, though 
that speed can be safely doubled on a _ clean 
track when the street is comparatively clear of 
vehicles. ‘The cars are s2ldom if ever behind time at the 
starting point, for if delayed by a blockade the lost time is 
quickly made up by an increased speed. The two motors 
are connected to run singly or together, in parallel or in 
series, to be operated from either end of the car, and to he 
reversed either singly or together and in series, but not in 
parallel. Were it not for the poor condition of the 
macadamized roadways the second motor would not be 
required, as by the aid of a single motor 80 to 100 passen- 
gers have been carried on a motor car when the rails were 
clean and dry. The broken condition of the macadam on 
the roadway results in the rails being more or less covered 
with slippery mud during rainy weather, and wherever 
there is excessive sprinkling of the streets. However, the 
second motor insures the carrying of any load of passengers 
under any ordinary stress of circumstances and during the 
most unfavorable weather. 

Each car has a simple and efficient device added that is 
termed the electric brake, the application of which insures 
the stopping of the car within half its length, even though 
running at full speed; but so powerful is tts effect that it 
is only used in cases of extreme urgency, for the strain on 
pinions and armatures is necessarily severe unless the re- 
sistance placed in the circuit is cut out by a skillful hand. 








FICS.ANIZAND&2.—THE EDCO MOTOR USED ON THE STORAGE BATTERY ROAD AT DUBUQUE, IA. 


additional cars have been ordered, but will not be in opera- 
tion till the completion of five miles of new branch line. 

The track exceeds 12 miles in length, has several sharp 
curves and three grades rising to five per cent. The old 
track was built of 52-lb. Johnson girder rails, bolted to 
white oak ties laid four feet apart, while the new section 
of track consists of 48-Ib. Johnson girder rails, placed on 
sawed white oak ties, 6 x6, placed but two feet apart 
and the whole well ballasted. An additional two miles of 
track is about completed, but not yet connected to the 
main line, and three miles additional is under way. 

Of the present power-house but little can be said, but 
probably a new one will shortly be erected near the 
junction of the branch lines with the main road and an 
efficient engine of the Corliss type added. At present 
from two boilers of 100 h. p. each steam is supplied to an 
old compound condensing engine of local make that does 
not govern closely, and which is belted to a 50,000-watt 
Griscom standard generator of high efficiency, that 1s 
driven to charge each set of batteries at about 210 volts 
with 30 ampéres to a cell. 

The switchboard is the regulation affair of slate and 
wood, and arranged to support nine current regulators, 
nine ammeters reading from 0 to 40 ampéres, one amme- 
ter reading from 0 to 200 ampéres and placed in the main 
circuit, and one voltmeter reading from 0 to 250 volts that 
may be connected by means of a switch in circuit across 
the terminals of the generator to show the E. M. F. of the 
gen rator when running, used as a balancing voltmeter in 
starting, or used in measuring the E. M. F. at the termi- 
nals of the individual batteries; and six knife switches, all 
being of the improved type, manufactured by the Flectro- 
Dynamic Company, of Philadelphia, which built all the 
electrical apparatus save only the cells. 

From the switchboards Okonite conductors pass to the 
anti matic Connections mounted on slate bases that are at- 
ae heavy oak plank supported at right angles 
ie rays, and as the trays are rolled into their re- 
= positions on the charging table the battery termi- 
oa omatically connect in circuit and at once are ready 
for charging, 7 
sar tray contains forty cells of the ‘' 23 M” type of ac- 
~~ twator, and rests on individual planks supported on a 
strong platform, each plank being trussed to keep the cen- 


necting with the guard rail of transfer car, and with a few 
turns of two handles the old trays are transferred from 
the car to the shifting table; then the latter is moved a few 
inches and the charged cells quickly shot into position 
under the car seats, where the connections are automati- 
cally made, the doors closed, and the car continues on its 
trip after being detained less than three minutes. 

At first thought the time consumed in replacing the cells 
in each car once every three hours, or seven times a day, 
may appear to be aserious drawback to the adoption of the 
system. But, on the contrary, personal observation has 
shown that the average time consumed, from the moment 
the car leaves the main track till it again starts on its 
regular course. is little more than is lost in the changing of 
horses where horse-cars are used, and may be itemized 
as follows : 





In reaching transfer table...........66 ..sseeeeee secre sees 25 seconds 
* removing trays....... 0 i” 
** replacing trays.............. “ 
S FORGO TIME WIDE cc sccccacsccs sevecccctvcssoeesisas 2 : 
is siete an sg kta hel «cele Kees onednesincaemabe ease 155 - 


This time has~been frequently reduced to 110 seconds, 
but a fair average is given above. Two laboring men do 
all the work, the motor-man remaining at his post awaiting 
the signal to depart. No conductors are employed, the 
passengers depositing their fare in a fare box. About 50 
seconds are consumed in placing the trays taken from the 
car in position on the charging table and about 90 seconds 
to note the readings on the voltmeter showing the poten- 
tial at the terminals of each individual cell. The method 
employed in operating the car is of the most simple char 
acter, and several of the men now acting as car operators 
claim to have pever worked on a street car te until 
within the last six weeks. 

On each platform of the car is placed an oval box 9 
inches wide by 24 inches long, holding the battery switch 
and the motor switch. The usual hand brake is also 
placed close to this switch box. The face of the battery 
switch is marked with four points, and when starting the 
car the switch bandle is turned to the first point cutting 
in the battery arranged in parallel of four groups of 20 
celis each, giving an E. M. F. of 40 volts; moving the 
switch handle to the second peint gives two sets in series 
and the two series in parallel of 40 cells each with an 
E. M. F, of 80 volts; at the third point the cells are thrown 





Brakes are not applied to the wheels; the operation con- 
sisting of simply shutting off the current from the batteries 
and then turning the motor switch handle to a point con- 
necting the motor up as a dynamo that is being driven by 
the momentum of the car, the current generated being sent 
through four sets of resistance coils, each of which is rep- 
resented by a point on the switch, and each of which is 
rapidly cut out till the motor, working as a dynamo, is on 
a short circuit, all movement being stopped by the heavy 
overload in far less time than it takes to explain it. 

Each car is wired with an independent circuit connected 
to batteries that furnish the necessary illumination for 
the interior of the cars and for headlights. 

Two independent circuits fitted with automatic plugs at 
the terminals lead from the switchboard in the station- 
house to near the main entrance, enabling the batteries in 
the last car that comes in after midnight to be charged 
without removing the trays from the car. 

The work of charging the cells is supposed to commence 
at 9 A. M. and continue until 3 A. M., it being the rule that 
every battery shall be fully charged at night before the 
engine is stopped ; thus there would always be a sufficient 
supply in the two sets of 40 cells each with which each 
car is provided to operate the cars for two periods of fully 
three hours each. 

Regarding initial cost of the system it is difficult to par- 
ticularize, as the old stables and car barn are used as a 
temporary power and station house, and as a suitable 
power-house is being planned, not a cent has been ex- 
pended on any. improvement connected with power or 
station house that could be termed a permanent one. A 
general ..iea of the first cost of equipping a road may be 
drawn from the report of the Executive Committee of the 
Street Railway Association. showing the comparative costs 
of different methods, the storage-battery system requiring 
as follows for an equipment of 15 cars and 10 miles of 
track ; 


Cost of roadbed.. “ nS ubiauwed dvs uaeaad $70.000 
OE IS Oe 


$175,000 
Of gourse the first and last items would not figure in an 
estimate for a road already equipped with power. 
Regarding cost of operation, it may be said that al 
though the present sale of nine cars completely equipped, 
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and which was followed by an order for six more complete 
cars, was based on the satisfactory operation of a single 
car during a 10 months’ trial run, yet it is too early to give 
any statement in detail of the cost of operation on which 
comparative results could be based, as the six cars have 
been running less than two months and the storage bat- 
teries for the remaining three cars have not yet arrived. 
However, during this period of two months not a cent has 
been expended in repairs, which speaks well for the future; 
and would seem to indicate that the cost of operation will 
be limited practically to the production of the necessary 
steam to drive the generator, the renewal of the positive 
plates, and the labor incident to charging and placing the 
cells in service, together with the usual office force. Aside 
from the clerical force required in the office, operating the 
15 cars from 6 A. M. till midnight or later will necessitate 
the employment of one superintendent, one chief elec- 
trician, one assistant electrician, two engineers, two 
firemen, four transfer men, 15 motor drivers, and 
the usual watchman, track cleaner, general repair man, 
etc. A less number than the eleven men first enumerated 
above could not do their portion of the work except by 
being overworked. But by having the trays moved by 
motive power the services of one transfer man could be 
dispensed with. It is the intention to use motor power in 
doing all work possible in the new station. 

The citizens of Dubuque are highly pleased with the 
perfect working of the system, and are showing their ap- 
preciation in so substantial a manner that the daily income 
has more than doubled since the handsome Brill cars dis- 
placed the old wrecks that have been slowly hauled along 
the streets for a long period of time As _ the 
company’s lines run through the best streets in the 
city, and as the operation of overhead electric systems has 
educated the people to a sense of the value of rapid transit, 
the company was compelled to adopt some new methcd 
that would prove more satisfactory than animal power. 

Before adopting the storage battery system the president 
of the company, who is virtually the owner of the roads, 
visited the different manufacturers of secondary batteries, 
both in this country and in Europe, and personally in- 
spected every storage battery car that he could learn was 
in operation, whether in New York, New Orleans or in 
Brussels. Thus he is posted on the merits and demerits of 
the different systems, and believes that successful operation 
—in every sense—is dependent primarily on the life of the 
positive plates, and on the ability of the company to keep 
the rails clean and free from snow and ice. The company is 
certainly entitled to a great deal of credit for introducing the 
system on a fair working scale, and where it can make its 
record side by side with the overhead trolley, 

The fact that perfectand rapid transit service is afforded 
the citizens of Dubuque without the use of overhead cir- 
cuits, of steam dummy, gas motor, cable conduit or animal 
power is awakening a widespread interest among street car 
and city officials in all sections of the country, and every 
mail brings requests for detailed information. while Mani- 
toba on the north, Texas on the south and New Enyland 
in the east have sent representatives to see in successful, 
practical operation a system that could only prove a bless- 
ing to any city in which it was introduced. 

In conclusion, it may be stated that the officers are: 
President, J. A. Rhomberg ; superintendent, J. H. Rhom- 
berg ; secretary and treasurer, B. E. Trinehan. 

The gentlemen who are entitled to the credit of having 
placed in successful operation the first street railway line 
in this country that is completely equipped with storage- 
battery cars are Mr. M. Pfatischer, who placed the trial car 
in operation, and after remaining about two months in Du- 
buque left Mr. C. W. Regester in charge, who left the tria, 
car in operation until the arrival of the six new cars, when 
he placed the latter in service. During the last two months 
Mr. Regester has been assisted by Mr. E. L. Price, who has 
had considerable experience in storage-battery traction. 
All these gentlemen are representatives of the Electro-Dy- 
namic Company, of Philadelphia, 

It is worthy of note that to Mr. Regester’s perseverance 
in keeping the batteries charged under circumstances that 
would have disheartened many a man of less courage and 
conscientious scruples is the credit due for the excellent 
records made by both the trial car and the new ones just 
placed in operation; for the facilities placed at his dis- 
posal by the local company, especially in the matter of 
power, have been unnecessarily crude and inefficient in 
character—a literal application of the common saying that 
**storage-battery traction must fight its own way against 
all odds.” 





oa<e mS oor se....-—-r——— 


The Speed of Electricity. 





The experiments now in progress at McGill College, Mon- 
treal, under the auspices of the British and Canadian 
Governments, to ascertain the longitude of Montreal by 
direct observations from Greenwich, have led to the ac- 
complishment of a remarkable telegraphic feat. The 
English papers report it thus: *‘ The tirst thing to de- 
termine was the length of time it took a telegraphic signal 
to cross the Atlantic. An automatic contrivance, whereby 
the land line could work into the cable, was provided, and 
a duplex circuit was arranged, so that the signal sent from 
Montreal would go over the land lines to Canso (Nova 
Scotia), thence over the cable to Waterville, Ireland, and 
return to Montreal again. Attached to the sending and 
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receiving apparatus was a chronograph, which measured 
the time. Out of two hundred signals sent, it was 
found that the average time taken to cross the Atlantic 
and back again—a distance of 8,000 miles—occupied a 
trifle over one second, the exact time being one second 
and five-hundredths. Prof. McLeod, who is carrying on 
the experiments with Mr. Hosmer, the manager of the 
Canadian Pacific telegraphs, has left for Canso, where 
further experiments will be made, As soon as this work 
is completed, the Canadian Pacific Railway has offered 
its wires for determining the longitude and latitude of 
Vancouver, B. C.” 





A Point of Economy in the Working of Electric 
Light and Power Stations. 





BY LEONARD PAGET, PH. D. 


The work of the electric light and power engineer very 
well illustrates the result of continued application toa 
single line of ideas. The electrician has brought the 
dynamo machine to such a state of perfection as an ex- 
pedient for converting mechanical power into electricity 
and electricity into mechanical power, as renders this 
machine a marvel of scientific development exceeding in 
its economical transformations the steam engine, and, in 
fact, every other mechanica] power device. We all know 
that any good dynamo machine will transform into elec- 
tricity within a very few per cent. of all of the mechanical 
power applied toits shaft, and it will convert into mechan- 
ical power with equal efficiency the electrical power given 
to its circuits. Undoubtedly we may, in the future, obtain 
a more economical transformation of electricity into light; 
but here, to our present views, the economy that can be 
effected is very small compared with the economy thatcan 
be obtained in the generating of mechanical power that we, 
by means of the dynamo, convert first into electricity and 
then into light. Great strides have been made in the 
economy of high-speed steam engines; but little attention 
has been paid by electricians to the waste of fuel occurring 
in the furnace under the boiler that supplies the steam 
actuating the steam engine from which the mechanical 
power is derived. And it is here that we propose to point 
out how economy can be effected by a careful study of the 
constitution of the furnace, the adoption of accessory de- 
vices, and proper firing. 

Without wishing to find fault, we will suggest that the 
electrical engineer usually gives very little attention to the 
proper firing of his furnace. It is astonishing what waste 
a careless and unintelligent fireman will cause. It is not 
at all unusual, even in stations otherwise very carefully 
manipulated, to find that with expert firing an economy 
of as much as 15 to 18 per cent. in the amount of fuel used 
can be attained; especially when attention is also paid to 
he fuel employed with relation to the draft of air avail- 
able to burn that fuel. It seems to -be little understood 
that ip order to create a draft of air sufficient to burn fuel 
economically with ordinary chimney draft quite a con- 
siderable quantity of fuel must be used solely for the pur- 
pose of creating this draft; that is, the chimney stack 
must be maintained at such a temperature as will create a 
sufficient current of air to consume the fuel, and this tem- 
perature can be maintained only by a consumption of a 
certain proportion of the fuel, which proportion amvuunts 
in many cases, and perhaps generally, to one-fourth of the 
whole of the fuel burned. 

Here we may consider the advantage of an ac- 
cessory device which will, with a smaller amount of fuel 
than 25 per cent. of the whole consumed, create the same 
draft. It has long been known to those experienced in the 
art of steam making, that a moderate blast is more 
economical than ordinary draft created by a chimney, 
and for this statement we have the best authorities. But 
the draft must be strictly moderate, and not applied by 
rule of thumb, but carefully considered as a method in 
relation to the furnace, the kind of boiler and the kind of 
coal. For if we employ too great a blast, we drag our 
heat through the furnace, through the boiler and into the 
stack, and lose it. Again, the blast must be under control 
and variable according to the amount of work required. 
To employ the same blast, as 1s very frequently done, 
whether the work be light or heavy, is as unbusiness-like 
as to provide a chimney stack and flue without a damper. 
The advantage of the blast, it is true, lies in independence 
of the weather and gives us capability at all times of being 
able to ‘* force our boilers.” But, on the other hand, if 
much of our work that is to be done includes for short 
times the full capacity of our boilers, and for long times 
the carrying on of light work with nearly ‘‘ banked” fires, 
then the blast isat a disadvantage. Finally, we have to 
consider the kind of blast we would employ, whether it is 
created by steam jets, or by fans or blowers, er in other 
ways. 

Probably the cheapest mode to create a blast is when we 
can use water-power to turnafan. At other times it is 
economical to drive a fan from the main shaft of a build- 
ing; or, again, the blast may be obtained by steam jets. 
In the application of steam jets, however, a somewhat 
serious complication arises which is not at first apparent 
to the electrical engineer on account of its chemical nature. 

A large number of devices have been brought forward 
from time to time for the injection of steam, both below 
and above the fire; but only a certain amount of economy 
has attended their use, Investigation shows that this 
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economy is due,solely to the advantages that arise from 
the use of a moderate blast in connection with providing 
by the steam of an aqueous atmosphere or atmosphere 
saturated with aqueous vapor in the furnace and flues of 
the boiler, over that which is due to the generation of 
hydrogen gas by the decomposition of the steam by the 
red-hot fuel. It is well known that the conductivity for 
heat of an atmosphere saturated with aqueous vapor is 
very much greater than that of a dry gas, and for this 
reason, when steam is employed and the atmosphere of the 
furnace is thus charged with aqueous vapor, the heat from 
the fire is much better conducted from the grate to 
the boiler than when dry gases merely are caused to cir- 
culate in the furnace and boiler flues. It has been claimed 
that an injection of steam beneath the fire, because it 
causes hydrogen gas to be generated, affords a gaseous fuel 
that yields further heat by its combustion. Undoubtedly 
if steam be caused to impinge upon red-hot fuel of a car- 
bonaceous or otherwise oxidizable nature, the oxygen of 
the steam will be taken up and the hydrogen set free; and 
this hydrogen can be burned if given sufficient air to do sc, 
But the heat generated by the combustion of the hydro. 
gen is largely discounted by the heat absorbed and rendered 
latent when the hydrogen is set free, on account of the 
enormously high capacity of this gas as referred to other 
gases and vapors, for heat; and if any of this gas escapes to 
the chimney stack, as, owing to its large volume, it is very 
likely to do, the amount of heat lost is serious. Some such 
cause as this must underlie the want of economy that upon 
careful testing is always shown in the use of the steam jet 
when it is employed with a view of obtaining a gaseous 
fuel, and for any other purpose than to give a moderate 
blast and produce a saturated aqueous vapor in the fur- 
nace and the flues. 

Where we introduce the air into our furnace is another 
important consideration affecting the economy with which 
we can burn our fuel. The thoughtless engineer assumes 
that all the air should pass through the fuel, and he in- 
structs his firemen to that end to constantly rake and 
break up the fire, and he maintains a thick bed of fuel on 
the grate bars. This is one of the courses most fatal to 
good economy, because, as insufficient air to burn the fuel 
will pass through the thick layer of fuel, the coal becomes 
distilled into gas or incompletely consumed into carbonic 
oxide, and there being insufficient air above the fuel to 
burn these gases, they pass away into the stack and are 
lost as useful combustibles. In view of these facts several 
devices have been put forward for the introduction of air 
into various parts of the furnace. 

In one of these devices for effecting comylete combus- 
tion a double furnace has been provided alternately fired, 
the gas distilled from fresh fuel in the one of the pair of 
furnaces being burned by the excess of air which passes 
through the red coke on the grate of the other furnace. 
In another device, air is admitted above the fuel to burn 
the gases evolved and below it to burn the coke. Again, in 
another air is admitted through perforations in a double 
door and double front to the furnace. Self-acting appa- 
ratus has also been devised having an air inlet constructed 
like a Venetian blind, which is opened when fresh coal is 
supplied, and which gradually closes as the gas of the fresh 
fuel becomes exhausted, in such a manner as to supply the 
air when it is most wanted. Fans have been uscd to blow 
air through two sets of nozzles, one opening into the closed 
ash pit and the other into the furnace immediately above 
the fuel. Steam jets have also been employed to blow in 
air through holes immediately above the fuel. Means have, 
too, been provided to close the ash pit when fresh fuel is 
added, then admitting air above the fuel to bum 
the gases, and subsequently shutting off this upper supply 
and opening the ash pit to admit air beneath the fuel to 
burn the coke that has been formed. Im one case it has 
been tried to supply the air wholly by jets directed down- 
ward on the fuel from above. But the econumy of fuel 
really depends on the proper rate of combustion per square 
foot of grate to the draft of the furnace, and this fixes the 
best area of grateto employ for a particular boiler. For if 
the grate is too small the combustion becomes imperfect, 
and if too large more air is admitted than is needed and 
heat is wasted in warming it. The best plan, therefore, is to 
build the grate too large, and reduce its area by fire-bricks 
until the smallest area is obtained that will give perfect 
combustion of the amount of coal required to be consumed. 
If already the grate is too small and it cannot be enlarged. 
then we must try to introduce air above the fuel, because 
when air is admitted above the fuel to burn the gas from 
the coal, a lesser grate area is required to burn a givel 
quantity of fuel in the same time than when the whole 
air supply has to pass through the grate from beneath. 

The production of aqueous vapor in the furnace and the 
flues as affording economy is recognized by the advocates 
of wet fuel, who cluim that certain classes of fuel should 
be fired wetted with water, to produce an economs J 
Whether the economy is real or not, even given favorable 
conditions, has never been fully tested. 

But the greatest economy in the fuel, given a construe 
tion uf turaace best adapted to it, is undoubtedly to be ob 
tained by judicious firing. Unfortunately, judiciov 
firing is almost wholly dependent on the honesty of tht 
fireman, because it entails upon him both judgment an? 
extra work, Even if we overcome the difticulty due ™ 

judgment being required in the class of men usually ea 
ployed as firemen, by careful instructions and by rigor0! 
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enforcement of these instructions, we have still the deter- 
rent fact before us that careful firing requires extra labor. 
Careful firing meams that the thinnest possible layer of 
coal should be maintained on the grate bars consistent with 
perfect combustion of the required quantity of fuel, and 
this needs more frequent firing than is the rule. A fire- 
man, however honest he may be, knows that if he 
maintains a thick layer of fire he will have to coal 
less frequently than with a thin layer; and he be- 
lieves, as do many employers, that he obtains 
more heat from a thick layer than he does froma thin, 
which is probably true within certain limits, but not at all 
true within the limits usually kept. A good fire two inches 
thick practically radiates as much heat as does a fire four 
inches thick. Less gases are formed and more air is ad- 
mitted to burn them to perfect combustion than with the 
four-inch fire. Therefore, better combustion is maintained 
with a thinner fire ; but the fireman has twice as much 
work to do, because he has not only to throw in his coal 
on the thinner fire more frequently, but he has to distri- 
bute it much more carefully than with the thicker fire, 
and he cannot smooth the thinner fire down to give it the 
appearance of good firing that he can get with a thick-r 
fire. Let our central station superintendents try this. 
Let them insist on a thin fire 
with a moderate draft, using 
good fuel, and they will 
speedily learn from a com- 
parison of their coal bills that 
they are in possession of 
means of great economy. 


A Portable Electric Light- 
ing Plant. 

We illustrate on this page 
a portable electric light plant 
constructed by Messrs. Hay- 
ward Tyler & Co,, of White- 
cross street, London, for a 
large dock company. We are 
indebted to Engineering for 
the illustration. The plant is 
mounted upon a frame carried 
by four wrought-iron travel- 
ling wheels, and is titted with 
a pole for a double team. 
The boiler stands in the cen- 
tre, the engine being atoneend 
and the dynamo at the other. 
The boiler 1s six feet six 
inches high by two feet rine 
inches in diameter; the fire- 
box is crossed by two tubes 
eight inches in diameter. ‘the 
engme has a cylinder five 
imches in diameter by six 
inches stroke, and is of the in- 
verted type, with Pickering 
governor. By means of a belt 
it drives the dynamo, This is 
compound wound to give 20 
ampéres of current at a press- 
ure of 10 volts when running 
at 650 revolutions per minute. 
It supplies incandescent lamps 
of 200 c. p. each. Each 
lamp is provided with a strong 
enameled iron reflector fitted 
with a wire guard, and a 
length of twin _ flexible 
cable. A plant of this descrip- 
tion will be very useful in many kinds of outdoor work. 

——___—___9+e 0+ ——____——- 
Telephone Service ia Boston. 


The new building of the American Bell Telephone Com- 
pany, which is rapidly approaching completion and is now 
partly occupied, stands at the corner of Milk and Oliver 
streets, Boston, It is nine stories high, with an additional 
story of smaller dimensions. Of the nine stories the lower 
five will be rented for business purposes. Upon the sixth 
floor are general offices of the American Bell Telephone 
Company, as well as the treasurer’s office and the offices of 
the legal department. On the next floor are the offices of 
the eectrical and patent departments, with the company’s 
archives, and the offices of the auditing and statistical de- 
partments. The eighth floor is given up to the business 
otlice of the New England Telephone and Telegraph Com- 
pany, while the ninth story and the smaller one above it 
are entirely occupied by the operating departments of this 
company. The operating-room, as well as the distributing- 
room, cable shaft, underground ways, etc., are provided 
for an ultimate capacity of 6,000 subscribers’ lines, and 
1,500 trunk, ex-territorial and express lines. All lines enter 
the building through underground passages. 

The subscribers’ switchboard at present in use is 127 feet 
in length and requires the attention of 58 operators at one 
time, Each operator attends to 80 lines. In addition to 
the subscribers’ board there are switchboards in which 
the long distance lines terminate, including lines to New 
York, Buffalo, Washington, Philadelphia, and all the im- 
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portant cities in New England. Some 18 additional opera- 
tors are required to care for this service. The express 
system is carried on by means of another switchboard with 
10 operators. The entire service requires the employment 
of about 90 operators in addition to the night force. 

To transfer the service of the New England Telephone 
and Telegraph Company from the old office to the new one 
required 502 miles of wire made up in cable, and tem- 
porarily connected between the old and the new offices. 
The transfer to the new offices at the opening of theservice 
from the new switchboard took place on Saturday afternoon, 
July 11, at three o'clock. The change was accomplished 
with but slight interruption of the service, considering the 
number of wires removed (between 5,000 and 6,000) and 
the fact that it requires some days of actual experience in 
the manipulation of the new apparatus before it can be 
considered to be in perfect working order. 


————_—_——_-—»-or 2) oo 


Cost of Electric Traction. 





The following statistics concerning the comparative cost 
of operation of the West End Street Railway as respects 
horses and electricity in the months of April and May 
have been obtained officially by the Boston News Bureau. 








AN ENGLISH PORTABLE ELECTRIC LIGHTING PLANT. 


and are believed to be the first authentic statements made 
public in detail as to the comparative cost of horse and 
electric lines in operation on a large scale. 

APRIL STATEMENT. 











Total. Electric. Horse 
Gross receipts.......... agavecss’st $473,717 $134,321 $344,396 
General expenses....... .......+: : 30,707 8,193 22,514 
‘rack and car expenses............ 184, 141 47,447 136,693 
DEGEINS DOOR ooo os0 8 cs'ckeecee : 147,933 30,194 117,740 
‘Lotal operating expenses........ 362,781 85,834 276,947 
i ATI, ons cd akc cee cnss es 115,935 48,407 67,449 
I rg a 1,478,346 394,459 1,083,887 
Btatio Of mileAme.....rcsccceesees a 100 26.68 73 32 
Per cent. operating expenses.... . 76.82 63.36 80.62 
Karnings per mile run............. 32.39 35.05 31.77 
Expenses per mile run: 
DEGEATO WTOR occa nss sencccccess 10.01 07.65 10.86 
GUI, ees scaccasead acceenes 01.05 01.39 00.93 
De rnnck cudievekberedeccoses 00.77 00 75 00.78 
Conductors and drivers........... 08.03 07.33 08.28 
Ocher OS pOMBOS......ccccccness 04.68 04.63 04.70 
Total expenses per mile run.... 24.54 21.75 25.55 
Net earned per mile run...... .... 07.85 12.30 06.22 
MAY STATEMENT. 
en Dae oi cies oc tac cies ee $519,244 $144,638 $374,605 
General expenses.............00++: 30,478 7,796 22,682 
‘Track and car expenses..... 173,344 45,443 127,902 
DEGAROG MOTOR... ccchvdiosccsdres 4 149,896 30,924 118,972 
Total operating expenses....... 353,720 84,163 269,556 
WO I i caacesck serv docece 165,524 60,475 105,049 
OUR 6 das n ct cneecnacese Re ia 1,471,004 376,371 1,094,683 
PRE UII co cecd wewensee s yf 1u0 25.58 74.42 
Per cent. operating expenses.... 68.1? 58.18 71.95 
Earnings per mile run.......... : 35.29 38.43 34.22 
Expenses per mile run: 
ETO I iccacens Sndenceeseve 10.19 08.22 10.86 
CP IEG Ci eticckhadesk vo vceee ; 00.79 01.33 00,60 
RE ee 00.50 00.89 00.37 
Conductors and drivers........ : 08.01 07.36 08.24 
Other expenses...,...... «-. aes 04.55 04.56 04.55 
Total expenses per mile run,, 24.04 22,36 24,62 
Net earned per mile ruin,,,..+++5 11,25 16,07 09,60 
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The West End is as yet imperfectly equipped electrically, 
buying its power where it has not had time to complete 
its own plant, and has labored under the many organiza- 
tion disadvantages arising from so great a change as from 
horse to electricity, and President Whitney has therefore 
only very reluctantly consented to give these figures for 
publication. 

The long electric cars make even a better showing than 
the above. They are operated by the same-sized Thomson- 
Houston motorsas the smaller cars, and by reason of in- 
creased capacity earn considerable more per mile, The 
company 3s operating 75 of these cars now, has 75 more in 
the shops awaiting adjustment of trucks, and will even- 
tually have many more in operation. These long cars 
earned $83,000, or 44 cents per mile operated, in May, and 
46.9 cents per mile operated in the first half of June, the 
latest obtainable figures. 

When the West End has finished its own power-houses it 
is calculated that it can reduce expenses of operating its 
electric cars to at least 20 cents per car mile, and with the 
long cars earning above 40 cents per car mile it can con- 
siderably extend the long-car service and still operate them 
upon a basis of 50 per cent. forexpenses, The Tremont street 
line is the next to be equipped with the Thomson-Houston 
electric system. The West 
End service covers about 18,- 
000 000 car miles run per an- 
num, and it is not difficult, 
from this fact and the data 
above given, to figure that the 
change from horse to elec- 
tricity is more than worth the 
expenditure upon capital ac- 
count, 

The net earnings of the 
West End gained over the pre- 
vious year $15,000 in Mar, 
and though the figures are not 
yet made up, it will probably 
show a gain of $30,000 net 
for June. The net earnings 
of June ard July should be 
about $200,000 for each 
month, 

As showing the practical 
economy of electricity the 
West End Railway earnings 
for May have been figured on 
the basis of mileage being re- 
versed, viz.: 1,094,683 miles 
run by electricity and 376,321 
by horse, instead of the re- 
verse, aS was actually the 
case. Calculating that the 
electric cars would earn as 
much per mile on the greater 
mileage and that they could 
be operated as cheaply, the 
following result is obtained : 


Future, Present, 

esiimated. actual. 

Gross earnings $549,465 $519,244 

Kixpenses...... 337,421 353,720 

POE ooo toaeis ee .12,044 165,524 
~7—7-_—_— on —_—— 


The Dielectric Properties 
of Mica at High Temper- 
atures. 


In a paper recently read 
before the Académie des 
Sciences, M. E. Bouty de. 
scribed some investigations 
carried out by him with regard 
to the dielectiic properties 
of mica at high temperatures. The result of M. Bouty’s 
researches is to demonstrate the almost complete invari- 
ability of the dielectric constant of mica, which, between 


0 and 3)0 degrees C., certainly does not alter by one- 


fiftieth of its original value, Above 300 degrees C. experi- 
mental complications occur, and tend to obscure the result. 
M. Bouty made use of silvered sheets of mica, and when 
the temperature was carried beyond 300 degrees C., the 
silver was attacked if in contact with the air, and the mica 
was soon covered by a transparent electrolytic film. This 
defect may be minimized by covering the silver with a 
fairly thick layer of copper. Above 300 degrees C. the 
charge furnished by the battery is no longer entirely re- 
coverable, which is doubtless due to the formation of the 
conducting film, since the conductivity at the same 
temperature rapidly increases if the application of the heat 
is prolonged, and the conductivity is maintained on cool- 
ing until the superficial hygrometric layer has been washed 
away in alcohol. It is possible that between 800 degrees 
and 400 degrees C. mica may possess some slight specific 
conductivity. However that may be, says M. Bouty, the 
resultant conductivity between 3800 degrees and 400 
degrees C, is negligible for charges of brief duration. 

These results will. be of interest to all users of electrical 
apparatus, in the construction of which mica is used in 
greater or less quantities. The importance of the results 
will be understood when it is remembered that every dyna- 
mo and motor, as well as a great deal of the electrical 
measuring apparatus, in commervial use to-day has some 
parts insulated with mica, 
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Besides these extended uses the material finds a wide ap- 
plication in the manufacture of insulators for street-rail- 
way and electric-light line work and in many types of 


electrical switches. 
—__—_2e 2 oe —______— 


Opinions on the E¢ Edison Decision. 


As was the case two years ago when Judge Bradley 
delivered his now famous opinion in the law suit between 
the Sawyer-Man and Edison companies, THE ELECTRICAL 
Wor.p came to the front last week with the full text of 
Judge Wallace’s opinion, by publishing it not only prior to 
any other electrical journal, but ahead even of the daily 
papers. In looking after the interests of its readers it often 
is necessary to make special efforts in furnishing prompt 
news, and in this, as heretofore, THE ELECTRICAL WORLD 
was not found behindhand, 

Some opinions of the decision from gentlemen intimately 
connected with incandescent lighting work, both in the 
city and elsewhere, are subjoined. 

Mr. Samuel Insull, second vice-president or the Edison 
General Electric Company, said that the decision was a 
thoroughly satisfactory one to the Edison people ; it gave 
them formally the rights for which they were contesting, 
and they had every reason to feel pleased at the result. As 
regards the exact policy to be pursued he was not prepared 
to-make any definite statement. 

Gen. 8. A, Duncan, leading counsel of the United States 
Electric Lighting Company in the case, said that the deci- 
sion was somewhat of a surprise both in its sweeping char- 
acter and the unexpected way in which important evidence 
was passed over with hardly a word of comment. It was 
a decision rather on the general claims than on the strict 
interpretation of the evidence. The case would of course 
be appealed and carried at once to the Circuit Court of 
Appeals, and possibly, if necessary, to the Supreme Court, 
although this latter would be by no means certain. 
Meanwhile any attempt to obtain an immediate injunction 
would be vigorously fought. In coming before the 
Circuit Court of Appeals the case would not fall 
under the jurisdiction of Judge Wallace, although 
he is amember of the court, as thereby he would be re- 
viewing his own decision. Judge Lacombe would quite 
certainly sit upon the case. The other two judges were as 
yet uncertain. It was Judge Lacombe who in a previous 
stage of the suit admitted the important evidence of the 
interpretation placed by Yr. Edison cn the famous second 
claim of which so much was made at present, and it is 
therefore to be presumed that he would not be inclined to 
pass it by quite as slightingly as Judge Wallace has done. 
The decision was a disagreeable surprise, but the United 
States Electric Lighting Company was not thoroughly 
beaten yet. 

Mr. J. H. Rhotehamel, president of the Columbia Incan- 
descent Lamp Company, of St. Louis, Mo., who was in 
town to attend the meeting of the incandescent lamp man- 
ufacturers, said that although from his position he could 
not make any authoritative statements, he believed that 
the association, which comprises a dozen of the well-known 
manufacturers of incandescent lamps, would continue to 
manufacture until there was a sufficient cause for stopping. 
Of course the decision was regarded as highly unfavorable, 
and was of a somewhat unexpected character. His com- 
pany and others had no difficulty in competing with the 
Edison lamp, although they charged a somewhat higher 
price, and he felt that it would be suicidally bad policy for 
the Edison company to take any high-handed measures to 
suppress the manufacture of incandescent lamps other than 
its own 

The enterprize shown by THE ELECTRICAL WORLD in 
publishing in full the opinion of Judge Wallace in the 
Edison lamp suit, was very favorably commented on by 
the leading members of the electrical fraternity in Chicago, 
all of whom are more or less interested in the subject. 

Mr. F. C. Terry, manager of the Electrical Supply Com- 
pany, in general conversation said : 

‘* The decision in the matter of the incandescenf lamp 
suit does not particularly interest me. We have sold in- 
candescent lamps, as have all other dealers in our line, but 
it is quite immaterial to us what lamp we sell so long as it 
isthe best we can obtain. 

**T presume the effect of the decision will be to advance 
prices, which may in the end benefit all, as competition has 
reduced the selling prices of lamps now to such an extent 
that the profit, to dealers at least, is very small, and I un- 
derstand that the manufacturers are now getting a smaller 
margin than furmerly. 

‘If the Edison company can collect a royalty on incan- 
descent lamps, it willof,course be a big thing. At five 
cents a lamp it would amount to more than half a million 
dollars a year. 

** The Edison company might be able to prevent others 
from making lamps, and in that way have a monopoly, 
but this would be only after a very expensive fight, as the 
interest against it would be united and very powerful, 
and this would probably prove less profitable, as the pat- 
ent, I understand, expires in about two years. 

** Then, too, I presume that such a course of suppression 
would stimulate invention, and a new lamp which would 
not infringe the Edison patents would be brought out. It 
is hard to believe that such a thing is not possible. In 
fact I know of experiments that have been carried on for 
some time in that direction, and, if my information is 
correct, the results are promising, if not an assured success,” 
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Mr. C. A. Brown, of the new law firm of Barton & 
Brown, and who for many years was the manager of the 
Western Electric Company, said : 

** The decision of Judge Wallace on the Edison lamp 
patent will gratify the owners of patents and it increases 
the value of patents for pioneer inventions by the disposi- 
tion manifested by the court to construe the language of 
the patent liberally in favor of the inventor. 

‘* The decision would have been less of a surprise if it 
had sustained the patent as to lamps of high specific resist- 
ance and had left the 50-volt lamp, for iustance, outside its 
scope. It seems, however, to have sustained the second 
claim of the patent in all its breadth. 

‘** The second claim is : 


“The combination of carbon filaments with a receiver made en- 
tirely of glass, and conductors passing through the glass, and fiom 
which receiver the air is exhausted for the purpose set forth. 


‘Naturally the first thought of inventors will he to find 
some means of evading this claim, and there will be forth- 
with many patents applied for to cover inventions of lamps 
from the receivers of which the air is not exhausted, or in 
which the incandescent conductor is not a carbon filament, 
or in which the receiver is not entirely of glass, orin which 
the conductors do not pass through the glass. Itis not an 
easy matter to inspire the consumer with confidence in 
such a lamp, however, even if one be found lacking any 
oné of the essential elements of the combination covered 
by the Edison patent as construed by the court. 

‘** The decision of Judge Wallace, therefore, goes a long 
way toward giving the Edison company a monopoly of 
the incandescent lamp business, and if this decision be 
affirmed by the Circuit Court of Appeals it is unlikely 
that anything can be looked for to break the control which 
the Edison company will thereby secure of the incandes- 
cent lighting business of the country during the life of this 
patent. 


** This decision adds interest to the recent experiments 
of Tesla, and it may be that in that way lies the hope of 
the competitor of the Edison company. 

** It goes withcut saying that the large interests which 
are at stake will not be surrendered without a struggle. 
Research and invention in this direction will be stimulated 
to a degree never before equaled. and therefore one effect 
of the decision which may be confidently predicted will be 
still further progress in electric lighting and the proba- 
bility that this country will still keep im advance of all 
others in this important industry.” 

Mr. J. H. Cooke, manager of the Sunbeam Incandescent 
T amp Company, was inclined to be conservative in his 
statements owing to his official position in the association, 
but his remarks may be summed up as follows : 


** (1) The case will undoubtedly be appealed. 

‘*(2) During the past five years hundreds of thousands of 
dollars have been invested in the manufacture of incandes- 
cent lamps by the companies now doing business. The 
‘ Edison’ case has been kept in mind; also the possibility of 
that company being successful in its suit for infringement. 

(3) It is reasonable to suppose that ‘ emergencies’ 
would be prepared for; that they have been will be clearly 
demonstrated should a‘ war of extermination’ be deter- 
mined upon. 

‘*(4) What the policy of the Edison people will be in 
the event of final success may not be definitely settled in 
their own minds. The immense business interests of that 
corporation have been cared for in a manner suggestive of 
high executive ability and excellent judgment. So it 
would seem, considering the short life of the patent, that 
an advantageous arrangement for themselves and compet- 
ing companies now doing business would be entered into 
which would result in stability of prices, at an increase of 
possibly 25 per cent. on present ones, and the production, 
too, of a better grade of lamps,” 

Mr. Francis W. Parker, the well-known patent attorney, 
was found in his offices, in the Opera-house Building, 
in Chicago, and, in referring to the decision, said: 

‘* The first publication of the opinion in the lamp case 
which I saw was contained in THE ELECTRICAL WORLD, 
and I want to say that the prompt publication by the 
WORLD of this opinion showed enterprise and appreciation 
of the public want, such as to entitle the paper to the high- 
est commendation of those interested in electrical indus- 
tries. As to the opinion, I have little tosay. I have fol- 
lowed this litigation with some interest, but find it almost 
as difficult to determine the exact meaning of the opinion 
as counsel seem to have found it difficult to understand 
the meaning of the patent. It seems, however, that it was 
the disposition of the Judge to sustain the patent by con- 
struing it narrowly. The limitations which are put upon 
the first claim seem to me to restrict it more than the case 
really required. As construed by the Judge, it is vertuinly 
easily avoided by expert manufacturers. 

‘**The second claim the Judge, in like manner, covers 
with limitations, and particularly appears to limit the 
same to a construction in which platinum leading-in wires 
are used. There are certain lamps now in use which avoid 
the second claim as it appears to have been construed. 

‘*These are only the first impressions. [do not know 
how much they may be modified by more extended con- 
sideration of the opinion. I do not, however, think that 
the construction put upon this patent in Judge Wallace’s 
decision will be sufficient to secure for the Edison com- 
pany a monoply of the incandescent lamp.” 
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Attorney E. C. Ferguson, a well-known counselor at 
law and member of the Chicago Electric Club, appeared 
surprised over the decision, and in explanation said : 

‘** The court’s finding was a surprise, and is in more ways 
than one a patent-decision, having all the patentable ele- 
ments except merit. If an inventor is, by a vague de- 
scription of his novelty, to be allowed by presumption 
and inference all he subsequently claims or discovers 
there will be no end of the production of cheap testimony 
to prove that subsequent discoveries were a part of the 
original conception of the intended effect to be produced. 
It will also annilrilate all patentable improvements. 

‘t The Court tacitly admits that the Lane-Fox patents 
embodied nearly the same principle that Edison claims to 
have discovered, only that they had not carried their ex- 
periments sufficiently far to produce a commercial device. 
Edison was in the same predicament, and had to invent 
subsequent improvements, for which he obtained patents, 
before he obtained complete incandescence in lighting. It 
therefore appears ridiculous to allow his subsequent inven- 
tions to relate back to his original patent. The same prin- 
ciple should apply to those contesting his patents. 

** From a legal standpoint, if presumptions and assump- 
tions in which the Court has indulged. and upon which 
this decision is based, were to be exercised in adjudicating 
right in other matters, the Court could say that, whatever 
the facts were at the inception, if the litigant stated that 
his subsequent acts and discoveries were intended to be in- 
cluded in his earliest statements (if tifke and acts have 
developed what he claims), then, by intendment, the latter 
must be included in the former, regardless of the date of 
discovery. The Court seems to have credited Edison with 
being all-wise, and the decision appears to be influenced by 
the high standing Mr. Edison has in his profession. 

‘* The Court says: ‘When a sufficient knowledge of the 
prior state of an art to which it relates has been acquired, 
and which presumably the inventor proceeds to incorporate, 
are reasonably apparent; it may be that im Mr. 
Edison’s haste to obtain improvements, real or imaginary, 
which he has made or hoped to make, he had not stopped 
to reflect when he framed his application; . . . it 
certainly would not involve invention toomit the coiling, 
and to omit to elongate the globe. The language 
is satisfied if the burner is filamentary. It is to be 
imphed from the suggestions in the specifications, that it 
is to have sufficiently high total resistance for efficient use 
when the lamps are arranged in multiple arc. . . It 
is of little import what Mr. Edison may have thought shout 
the meaning of the claim during pendancy of the applica- 
tion for a subsequent patent. It appears the inventor 
builded wiser than he knew. a 

** An invention is a complete discovery. The Court ad- 
mits in his decision that Edison did not know what he had 
discovered—‘ he had not stopped to think, nor does it matter, 
if he did not know what his claims covered’; that the 
radical change in the appliance when discovered relates 
back, because it does not take inventive genius to make 
improvements. It is implied he intended it so. 

‘Why did Mr. Edison take out further patents if his 
original patent covered everything? Because he subse- 
quently conceived the patentable idea, and it is from that 
time that be can claim his priority. The doctrine laid 
down is dangerous, and will result ruinously to patents 
and manufacturing industries. 

‘** The Court well said, ‘Edison builded wiser than he 
knew.’ He evidently had not counted on the court’s in™ 
genuity in a time of emergency. That statement would 
make an epitaph for many a poor inventor. The marked 
disregard of the defendant's evidence in the Court’s opin- 
ion makes the criticism more just. 1 recognize the emi- 
nent standing of Judge Wallace, but I think he has made 
a mistake in this decision. I certainly think the United 
States Supreme Court will reverse this decision.” 
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A New Way of Making Chlorate of Potash and Tin by 
Electrolysis. 





The idea of this electrolytic process, which is due to M. 
Jobard, of Vincennes, is, says the Electrical Review (Lon- 
don), to manufacture chlorate of potash, and at the same 
time to prepare a by-product of sufficient value to pay the 
whole cost uf working. It can be applied to the prepara- 
tion of various substances; but here is an example of its use 
in which chlorate of potash and tin are proposed. 

Stannic chloride 1s taken and dissolved into a neutral 
solution which must be concentrated; then a sufficient 
quantity of common salt (sodium chloride) is added. 

The electrolysis is performed in a cemented vat. The 
elcetrodes are as follows: Anodes of graphite and cathodes 
of tinned iron, On causing the current to pass, metallic tin 
is deposited ina crystalline condition and chlorine is set 
free, the latter is passed into an ordinary chlorate of potash 
apparatus when itis used up. It is found convenient to 
heat the bath in order to facilitate the electrolytic action. 

In working under the most favorable conditions possible, 
the loss of metal does not exceed 10 per cent. of the weight 
of the metal contained in the chloride, while the yield of 
chloride of potash is about 25 per cent. lower than that 
which corresponds to the theoretical weight of the chlorine 
liberated during the electrolysis. 

The process can be applied to other metallic salts; thus, 
if the chlorides of zinc, copper, etc., be employed, the 
metals oan be economically precipitated, 
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A Carbon Filawent in a Transparent Vacuum Cham- 
per, used by Despretz in his Experimests on tre 
Fusibility of Carbon by Elec trie Heat.* 





BY A M. TANNER. 


The object of this article is to prove that Mr. Edison was 
not the first to *‘invent” the term corbon filament. and 
that he wes not the first to pass a h'gh-tension elect~ic 
current through a carbon filament inclosed in a transpar- 
ent vacuous chamber. I notice that in the great suit now 

nding in the United States, involving the validity and 
scope of Edison’s principal patent for his incandescent 
electric lamp. an «minent lawyer for the defense says, 
“The question was, When did Mr. Edison invent the lamp 
which depends for its virtue upon that particular form 
of carbon to which be has given the undetined and un- 
Jefinab'e name of filament?” 

The writer. does not pretend that he is presenting any- 
thing new when he calls attention to the fact that Despretz 
fused and volatilized carbon by electric heat some 40 years 
ago. Many textbooks on ch: mis:ry and physics make 1e- 
ference to his experiments in this direction. 

It is somewhat strange that in the many court suits con- 
cerning the valid ty of the Edison patent in England, Ger- 
many ard tle Uniud Statcs,nocne has called strention 
to the fact that Despretz used attenuated or very thin car- 
bon, aud that he himself gives the term ‘‘ carbon thread” 
or “ very tine carbon thieads” to scme of the carbon used 
in his experiments, 

In the Comptes Rendus of the French Academy of 
S-ences for the year 1849. page 7(9. the Despretz experi- 
nents on the fusion and volatilization of carbon are de- 
snbed in full. In one place he states that a ‘‘til de char- 

jon “is attached to the conducting wires of an electric egg. 





CARBON FILAMENT OF HIGH RESISTANCE. 


C—Cock; CT—Carbon thread; G—Glass tube; V—Vacuum pump 
onnection. 


This arringement can 
ketch. 

In another instance he says that experiments with ‘fils 
n” of carbon were made in a chamber cuntaining nitrogen 
Ata pressure of two or three atmospheres. It appears that 
Ruhmkortf made the carbon threads. and that the prepara- 
ion thereof was a very de'icate task. 

In another part of the article Despretz says that he 
‘curved and velatilized very fine carbon threads ” ( ‘ fils 
rés fins de charbon ”) by a Faraday battery of 60 elements 
AIranzed in series. It is also stated that carbon threads 
rere fused and volatilized by the heat furnished by a Bun- 
en battery of 496 elements, arranged in four ;aral.el series 
f 124 elements. By reference to any standard French- 
dglish dictionary, that of Clifton and Grimaux, for ex- 
kmple, it will be seen that the English translation of the 
rench word *fil” is given as ‘* thread or filament.” 
there can be no doubt, therefore, that Mr. Edison was not 
he first to reud ra carbon filament incandescont in a vac- 
ous chamber by means of an electric current uf a high 
lectromotive force, because from the very nature of things 
heandesce: ce and luminosity preceded the fusion and vol- 
Ulization of the carbon. 

The wiiter d. es not contend that the Despretz experi- 
nents anticipate the modern i: c:.ndescent electiic Jamp. 
they are tv be considered somewhat like the Crookes radiom- 
ler, which figuics extensively in the Ameiicun suit as 
POsEeF Sing all but one of the elem«nts of the combination 

aking up the Edison lamp. Despretz, from the very con- 
lition of things. did not have the all-glass \acuum chamber 


be shown by the accompanying 


nd the leading in conductors sealed in the same. Despretz, 
OWever, did use a carbon filament or thread attached to 


‘ading-in conductors aud inclesed in a transparent 


“cuuin bulb or a chamber fitled with an inert gas. 
lf Vespretz and Rubmkorff were still living they would 
* surprised to learn that s> much time, oratory and 
on ink have been wasted in attempting to explain 
; ae « "1 carbon filament, a term long before used 
; = and that a kind of monopoly had been set up 

use of the words “ carbon fi ament.” 

— cert tinly used Cardon of great resistance and 
ae _ e, and the expression ** very fine carbon 
4annot mein anything else than *‘ a high-resist- 


*F , ussaeatensieneneinneeme 
ro » Electri . 
Mthe Electrical Review, London. 
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ance carbon filament,” which required a battery of a very 
high electromotive force to send the current through the 
same. 








On a Modified Form of Wheatstone’s Bridge.* 





BY R. A. LEHFELDT, B. A., B. SC. 


In comparing the resistances of two nearly equal coils. a 
fine adjustment may be obtained either by a divided wire 
of low resistance in series with the coils or bya resistance 
box in parallel withthem, The latter method, involving 
only a piece of apparatus that exists in every laboratory, 
appears to be somewhat simpler than the more common 





Fie. 1.—A Mopiriep FORM OF WHEATSTONE’S BRIDGE. 


one. for which a specially mounted wire is required ; and 
it avoids, moreover, the disadvantage of 4 sliding contact. 
It may therefure be worth while to give some details of 


its use. 


In Wheatstone’s bridge, let # and y (Fig. 1) be nearly 
equal resistances permanently mounted. Let b and c be 
the coils to be compared, R a resistance box in parallel 
with the higher of the two. Let b,, c, be the resistances of 





the connections uf bande. Put 
ce . 
c-a. 


then 
(’+a)y = (+b) B. 


If cand R be interchanged with b and R has to be altered 
to R fur balance. putting 


a 
eau *” 
then 
(¢ +h)f=(b+e,)y. 
Hence 


(b, 6 — Cy) (8B — y). 


1 /ey ce f\ 


ore *> } 


2hy 


The second term on the right-hand side is of the second 
order of small quantities; and as # and y should be within 
sion Of one another, while the resistance of the copper 
strip and mercury-cup connections is very small, it may 
be neglected. Therefore. 


lf ec ep 
b= —-| —— + — ): 
2\ y 


put y = (# (1 + 6), whered is small. Hence, 


, > ’ > c 
b=c (14+ 46) +e (1— 6) = —~— 4+ = fe — ce’). 





Fic. 2.—A MopIFIED ForM oF WHEATSTONE’S BRIDGE. 


Here again the second term on the right-hand side is of 
the second order, so we get simply 
b= e+e 
2 
or, the resistance of b is the mean of the two values of ¢ 
and its shunt obtained by reversing. 

The switchboard used by 8S. P. Thompson in ca:rying 
out Carey Foster's method of comparing resistances may 
easily be adapted to the shunt method. But a switchboard 
designed for the purpose is more convenient; this form is 
suggested. 

In Fig. 2 the shaded parts represent solid brass or copper 
pieces. the dark circles binding screws, the light ones 
mercury cups. The coils to be compared are put between 
1and2and1 and 2’. The terminals of the resistance box 
are connected to H K, so that by insertiug a plug it can be 
put in parallel with either of the coils. 

land 1 are then connectet by copper bars either to 3 
and 4 or to4and 3. The equal resistances / and y are of 
courge wound on the same reel, and may be soldered per- 
manently in place. M N are the battery terminals,O P 
those of the galvanometer. 


+ From the Philosophical Magazine. 
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If the coils to be compared differ as much as a B. A. unit 
does from a legal ohm, the rsistances taken frcm the box 
will give the difference to .00v2 ohm. and interpolation by 
means of the galvanometer deflections need only be re sorted 
to beyond that. The sensitiveness cf the method is of course 
limited by that of the galvanometer. 

APPENDIX. 

From the original equations. 

b6 +b, B—e,y 


Vv 


é 


, woe 
ns + ¢; 1 


Hence, with vy = # (1 + 54) it follows 

ec —c'’ = — 206 + Ab, —c¢,) — (6 b, + 4). 
The third term onthe right-hand side is of the second order 
of smal] quantities; and in any symmetrical switchboard 
the second term will be exceedingly small so we have 


nearly 
ee oe” hai °¢ 
0 — Me “AA . 
The ratio 6 of the nearly equal arms / and y can thus 
be readily tested. 
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Pocket Electrometers. 





At a recent meeting of the Physical Society. of London, 
Mr. C. V. Boys described modifications of electrometers 
adapted for portability. As quartz fibers increase the deli- 
cacy and diminish the disturbing influences affecting in- 
struments, much smaller controlling forces can be em- 
ployed than when silk 1s used for suspensions. He had, he 
said, pointed out some time ago the great advantages aris- 
ing from making galvanometers small. Applying similar 
reasoning to electrometers, he remarked that making an 
ins*rument one-tenth the size of an existing one reduced 
the moment of inertia «of the needle to ;},5, while the 
deflecting cc uple for given petentials would only be +; of 
its former value. The small instrument wouid, for the 
same periodic time, be 10,0L0 times more sensitive than the 


Figs. 1,2 AND 3.—A POCKET ELECTROMETER. 


ig. 1—Cylindrical “ needle.”’ with four insulated sections con- 
taiminga dry pile. Fig. 2—Cross-shaped “needle,” consisting of a 
strip of platinum and a strip of zine, charged by its own contact 
difference. Fig. 3—Dis -shayed ** necdle,” with alternate quadrants 
of zine and platinum, one of . he enclosing quadiants being removed. 


large one, provided the disturbing influences could be re- 
duced in the same proportion. This. however, was not or- 
dinarily possible, for any method of making contact with 
the needle, such as by a fine wire dipping into acid or m er- 
cury, prevented very small controlling forces being used. 
Still, by suitable devices a large proportion of the full ad- 
vantage cou:d he obtained. A fieely suspended needle 
without liquid contacts was essential to success. The first 
instrument describd was one in which the needle was 
cylindrical (Fig. 1), contiguous quarters being insulated 


apd connected to the opposite ends of a minute 
dry pile placed within the needle; opposite quar- 
ters were then at the same potential, and at a 


different potential to the other pair of quarter cylin- 
dirs. This was suspended within a glass tube silvered 
on the inside and divided into four parts by fine longi- 
tudinal lines. In such an instrument the needle and 
quadrants are reciprocal, and the deflection depends on 
the product of the difference of poten.ial between the 
quadrants and that between the parts of the needle. 
Owing to the dry pile not being constant, the instrument 
was found unrehable, but when working at its best, a 
Grove cell would give 30 or 40 miilimetres d fl: ction. The 
next step was to make a cross-shaped needle of zinc and 
platinum (Fig. 2). and rely on eontact electricity to keep 
the parts of the needJe at different potentials. This bold 
experiment proved remarkably successful, for the instru- 
ment was very sensitive. A disc-s haped 1 eecle, with quad- 
rants alternately zinc and platinum, was then employed, 
and by this a small fraction of a voit could be measured. 
The weight of the disc was only , of a gramme, and the 
instrument could be turned upside down or carried about 
in the pocket with impunity. Another ¢mall instrument 
with the quadrants of zinc and copper (Fig. 3) was exhib- 
ited, and by rotating them through an anzle of 90 degrees, 
so as to bring them in a different position relative to the 
different parts of the needle, a deflection of several de- 
grees of arc was produced. Inthe course of his remarks 
Mr. Boys made several suggestions relating to ballistic 
electrometers and electrostatic Siemens dynamometers, 
and pointed out the possibility of instruments such as he 
had exhibited being of use in elucidating the obscure points 
in connection with so-called *‘ contact electricity.” 
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On the Mechanical Actions of Electrica) Waves 
Propagated in Conductors.* 


BY H. HERTZ, 


The study of the forces to which a conductor is sub- 
jected when placed in the path of a series of electrical 
waves seems to me interesting for many reasons ; among 
others, because these forces, wlen strong enough to be ob- 
served, enable us to study the waves quantitatively. lL 
hoped to find in the nature and distribution of the me- 
chanical forces a means of showing the existence of the 
magnetic force at the same time asthat of the electric 
force. 

In all the experiments hitherto made, the electric force 
alone has been manifested,+ and as ordinary means do not 
demonstrate the magnetic force, it is of interest to study 
new methods with this purpose in view. I had an ad- 
ditional motive which formed the special aim of my re- 
search, and this rose from my hope of making observa- 
tions of the waves in air under circumstances in which 
the movements produced could not be in any way atttib- 
uted to forces acting at a distance. Owing, however, to 
the feebleness of the actions produced under these circum- 
stances, I have failed in this endeavor, and have been 
forced to content myself with the study of the waves 
propagated in wires, although in so doing the principal in- 
terest of the experiments disappears. The mechanical ac- 
tion of waves propagated in wires can be attributed to the 
attractions of the quantities of electricity which accumu- 
late on the wires, and to the currents which flow within 
them, and experiments made on these waves cannot thus 
serve as a crucial test between the old and new modes of 
regarding the phenomena. 

After having studied various dispositions of apparatus. 
and obtained results which were quite concordant as re- 
gards the principal points at issue, I resolved to adopt the 
method of Mr. Lecher as being the most appropriate. Fig. 
1 indicates the form of the apparatus, A A’ is the prim- 
ary conductor, formed of two square plates of 40 centi- 
metres side, joined by a brass wire 60 centimetres long, 
This wire is interrupted in the middle of its length, where 
the spark gap is placed. A small induction coil is used as 
exciter, worked by two accumulators, and producing 
sparks four centimetres long. The simple discharge of 
this little coil is certainly less powerful than that of a 
larger one, but the rapidity of the discharges compensates 
for the defect. 

Facing the plates .1.4, at a distance of 10 centimetres. 
are the plates Bb’ attached to two parallel wires Bb, 
B’ b, p'aced at 10 centimetres from each other. These 
wires are each 68 meters long. and their ends are con- 
nected ath. At a distance, Ba, which is variable, the 
two wires are also connected by a bridge piece aa. For 
a certain position of this bridge, at a distance of about 1.2 
metres from B B’, a very energetic oscillation is produced 
ataa andbl’. This represents the half length of a sta- 
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Fig. 2.—HERTz’s EXPERIMENTS ON ELECTRICAL WAVES. 


tionary wave, and, as Mr. Lecher has shown, it is pro- 
duced by resonance between this vibration itself and ihe 
primary vibration produced in the air, between A A on 
the one side and Baa B on the other. displacement 
of the bridge augments the period of one of these vibra- 
tions, and at the same time diminishes that of the other, 
so that with this arrangement the proper position of the 
bridge is determined in a very precise way. 

Besides these general advantages the method also offers 
several special advantages for the purpose we have in view. 
As the forces to be observed are very small, it is necessary 
to carefully eliminate, as far as possible, all extraneous 
electrostatic actions due to the presence of conductors. 
This cun be done with the disposition already indicated, as 
the wires, which it is necessary to bring near the bodies 
under test, form a system of continuous conductors. If in 
our experiments we surround the active parts with a me- 
tallic cage in connection with the nodal points a a and bb 
we shall protect them still more completely without alter- 
ing the vibrations. 

As the conductors which we submitted in turn to the 
action of the forces did not, like the resonators previously 
used, choose a vibration of fixed period from among the os 

"From La Lumiere Electrique. 

t When I have formerly referred to the nodal points of the mag 


netic waves, ié was only on theoretical grounds, and not from 
actual observation. 
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cillations produced, the results obtained, in the. first in- 
stance, were confused, until care was taken to produce a 
simple oscillation, whose wave length was perfectly defi- 
nite, and which had its nodes in a strictly determinate 
position. In the above arrangement this condition is satis- 
fied, for no one can doubt that the points a a’ and bb’ are 
the nodes of all the vibrations produced, and that among 
these vibrations the slowest only are reinforced sufficiently 
to attain an appreciable intensity. The fact that we con- 
fine ourselves to the study of the half of a wave length does 
not in the least detract from the general nature of the ex- 
periments. Finally, the vibration is of the same character 
whether the two wires are stretched out straight, or 
whether they lie near to one another, or curved in any 
way; just as the sonorous vibrations of air in tubes are 
the same whether the tubes are straight or bent. , 
We can thus easily make our vibration have all possible 
positions relatively to the body under test, although the 
latter is kept fixed. In fact, the relative positions in the 





1G, 1.—HERtTz’s EXPERIMENTS ON ELECTRICAL WAVES. 


experiments were always altered by moving the wires, 
even in cases where, for convenience, I speak as if the 
body under test had been moved. 

For the measurement of the mechanical action of the 
electric force I have used a little cylindrical tube of gilt 
paper 5.5 centimetres long, and 0.7 centimetres in diam- 
eter, This tube was suspended horizontally by a thread of 
silk. A minute magnet was affixed for controlling pur- 
poses, and a small mirror was used to indicate the deflec- 
tions. The entire system was suspended ina little glass 
box. and is indicated in Fig. 2. When it is submitted to 
the influence of the vibration, the tube deviates and tends 
to set itself in the mean direction of the electrical force. 
To obtain greater deflections, I brought the two wires near 
together in the neighborhood of the apparatus, and rein- 
forced their effect near the extremities of the body tested 
by two small plates, as Fig. 2 indicates for a special case. 
Under these circumstances it was possible to obtain initial 
swings of over 100 scale divisions. 

The regularity of these first swings was satisfactory, for 
on repeating the same experiment several times the results 
obtained did not differ from each other by more thanafew 
per cent. As examples of the possibility of applying these 
deflections to purposes of measurement, I indicate two 
series of observations. The first shows the action of reson- 
ance. The apparatus was placed at c, the antinode of the 
vibration, and the wires a b and ab’ were brought near 
one another, as indicated in Fig. 2. The bridge piece a a’ 
was then placed at different distances e, measured from 
B B’, the induction coil was set working, and the value of 
i, the first swing, was observed. The corresponding values 
of e and i in the neighborhood of tlie maximum were as 
follow : ; 

e 8, 90. 100, 110, 120, 180. 140, 150, 160 centimetres. 
c 5.3, 10.0, 21.8, 51.2, 44.1, 19.3, 10.3, 5.7, 4.2 divisions. 

If these values are plotted, the curve conneciing them is 
quite regular, and shows a well-marked maximum be- 
tween 110 and 120 centimetres. As a matter of fact, the 
impulsive swing reached a maximum value, i = 60.6 divis- 
ions, for e = 114 centimetres. 

The second series of tests was made with the view of 
showing the diminution in the intensity of the vibrations 
from the antinode c to the node b. For this purpose, the 
distance between them was divided into 12 equal parts, 
and the apparatus was successively placed at the 13 points 
of division so obtained. The following observations were 
made: 


No. = 1 2 3 4 5 6 7 

i oe OS... Be 5s Pe. os Bee es OE es RS. a 
No. = 8 9 10 ll 12 13 
; Oe. . S Se vce x ee Ke, iets 8 


These values vary in a sufficiently regular manner for 
the purpose of judging the form of the vibration, and for 
making it evident that it differs in a very noteworthy way 
from a simple sinusoidal oscillation, 

Other experiments I have made show the direction of the 
electrical force in the neighborhood of the wires. The 
results are only such as would have been expected. Inthe 
space between the wires the needle tends to set itself along 
the line forming the shortest distance between them, Out- 
side this space the needle tends to set itself perpendicular 
to the nearest wire. The extremities of the little tube seem 
thus always to be attracted toward’ the nearest portion of 
the wires. 

For studying the magnetic force a circular ring of 
aluminium wire was used. The diameter of the ring was 
65 mi!limetres, and that of the wire two millimetres. The 
ring was suspended so that it could turn about one of its 
diameters, and was furnished, like the cylinder previously 
mentioned, witha magnetic needle, a mirror and a glass 
cage. Fig. 3 shows the arrangement of the apparatus. 

If for a moment we disregard the magnetic forces which 
we know to exist, we should expect that the ring, under 
the influence of the oscillations, would behave like the 
cylinder already described ; and that the parts of the ring 
farthest from the axis of rotation, or the extremities of the 
horizontal diameter of the ring, would move in the same 
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manner as the ends of the cylinder. We should also expect 
that the ends of the horizontal diameter would always be 
attracted toward the nearest portions of the wire by means of 
which the electrical oscillations are being propagated ; and 
that these actions would be most marked at the antinodes 
of the vibrations, and would disappear in the neighborhood 
of the nodes. Asa matter of fact, if the ring is actually 
suspended at the nodes bb’, as indicated in Fig. 3, the phe- 
nomena observed are quite different. In the first place. 
the ring does not remain at rest under the influence of the 
oscillations, but is acted upon by forces of the same order 
of magnitude as those evidenced by the action of the cylin- 
der when placed at the antinode of the vibrations. More- 
over. the direction of the deflection shows that the force 
between neighboring parts of the ring and cylinder is not 
an attraction, but a repulsion. 

The repulsion is due to the oscillations, and its magni- 
tude must depend on resonance, according tothe same 
law as the electrical actions. The ring always sets itself 
perpendicular to the plane of the wire, whatever its posi- 
tion with reference to it, provided it lies within the contour 
bb. We can deduce, therefore, from these experiments 
alone that, in addition to the electrical vibration, there ex- 
ists a vibration of another kind whose nodes coincide 
with the antinodes of the former, and that the directions of 
the two classes of vibration are perpendicular to each 
other. Referring to the experiments, we can easily recog- 
nize the new vibration as magnetic. The rapidly oscillat- 
ing magnetic force must, by induction, produce a syn- 
chronous alternate current in the closed metallic ring, and 
the reaction of this current produces a deflection. The 
magnetic force is a maximum at the nodes of the electric 
vibration, and at these points its direction is normal to the 
plare of the wire. That the action between neighboring 
portions of the ring and wire is a repulsion is easy to 
account for. The current induced in the ring is such as to 
neutralize within the ring the effect of the inducing cur- 
rent in the wire. The two currents accordingly flow in 
opposite directions and repel each other. 

The other phenomena observed with the suspended ring 
can, without difficulty, be explained by the theory just 
given, although complications are sometimes introduced. 
Thus, for instance, with the arrangement indicated in 
Fig. 3, if the ring is moved away from the node b toward 
the antinode of the vibration, the repulsion diminishes 
very quickly, becomes nothing in a certain position, and 
then becomes an attraction increasing in‘amount until the 
antinode is reached. In a particular case the repulsion de- 
flection at b b’ was 20 divisions, it disappeared altogether 
at about 95 centimetres distance from the ends, and be- 
came an attraction, the maximum value of which was 
measured by 44 divisions. In order to explain these results 
itis necessary to consider the simultaneous action of the 
electric and magnetic forces, the former being greatest at c, 
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Fig. 3.—HERTz’s EXPERIMENTS ON ELECTRICAL WAVES. 


and the latter atb b’*. We can verify this explanation by in” 
vestigating the variation of the magnetic forceafter having 
eliminated the action of the electric forces. With this 
view place parallel to the wires a b, a b’, two other wires 
of about 20 centimeires length, arranging the four wires 
symmetrically with regard to the equilibrium positicn of 
the ring, as indicated by the dotted lines in Fig. 3. Also 
join a btoa, b, anda b toa,'b,'. In this way the electric 
action is evidently almost annulled, while the magnetic 
action is very little altered. We now observe a repulsion 
of the movable ring for ail distances, diminishing to a mini- 
mum at the antinode of the electric vibrations. The mini- 
mum value is found to be four divisions. If the electric 
vibration were sinusoidal, the magnetic force would have 
disappeared at the node. The distribution of the electric force 
has already shown us that this hypothesis is not exactly 
correct, and we can thus understand the existence of 
magnetic force even at the antinode. Ihe mechanical 
actious of the electric and magnetic forces, as t' eory 1” 
dicates, are in general of the same order of magnitude. 
The predominance of one or the other depends essentially 
on the mutual actions of the nearest parts of the ring and 
the solid conductor. The more nearly these are like in 
finitely short wires, the greater is the relative importance 
of the magnetic force; while the greater the surface of the 
conductors, the more the electric force predominates. 
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The Holtzer-Cabot Fan Motor. 





The Holtzer-Cabot Electric Company, of Boston, Mass.. 
recently added to its already extensive works a department 
for the manufacture of electric fan motors. We illustrate 
on this page the } h. p. fan’motor of this company. The 
machine shown in the cut has a Norway iron field-magnet 
core with malleable cast pole pieces and a drum armature 
with a very substantial commutator. Nothing but mica 
insulation is used. It has self-oiling bearings, with 
phosphor bronze journals, and in mechanical detail is well 





THE HOLTZER-CABOT FAN MOTOR. 


built. It is provided with a switch giving three changes 
of speed to the fan, and is wound for circuits of any 
potential. It is heavily japanned, and furnished plain or 
nickel-plated. A drum armature was selected as being 
more durable and efficient than a ring. The company does 
not believe that the demand of the present day is for a fan 
motor whose special merit is that it can be easily repaired, 
but rather that the demand is for one that does not get cut 
of repair, and it has here made one which it is ready to 
guarantee to be permanently serviceable. Especial at- 
tention, however, has been given to making the ma- 
chine interchangeable in every part, which is true of 
all the apparatus manufactured by: this company. 

Yhe Holtzer-Cabot El-ctric Company has secured 
the services of Mr. E. 8S. Pillsbury in this department 
of its works. Mr. Pillsbury has had an extended ex- 
perience in the line of small electric motor manufac- 
turing, having had employment with two pioneer 
manufacturers of fan motors, viz., the ““C. & C.” 
Mot. r Company and the Crocker-Wheeler Motor Com- 
pany. His former connection with these companies 
will be of service in the production of this new fan 
motor, 
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The Hercules Electric Motors and Dynamos. 





1, z . EXHAUST 
Che accompanying cut illustrates a new motor which inci 


is placed on the market by the Zucker & Levett ~ 
Chemical Company, of this city. As can be seen, the 
motor is of the inverted horseshoe type, in which the 
whole of the magnetic circuit is stamped out of one 
piece of Swedish iron, the number of shoes being 
bolted together to form the magnet frame, 

The plates are thoroughly insulated to prevent the 
generation of Foucault currents and consequent heat- 
ing. The field coils are separately wound on brass 
spools and the distance between the magnet cores is 
slightly larger than twice the depth of one coil, thus 
allowing them to be slipped over the core. 

The plates of the armature, which is of the modified 
Siemens type, have teeth forming longitudinal chan- 
nels on its periphery in which the coils are wound. RA 
These teeth, besides reducing the magnetic resistance, 
entirely prevent the coils from flying out due to the centri- 
fugal force, and consequent burning out of the arma- 
ture, 

The magnet frame is bolted to an iron base, having iron 
*tandards and self-oiling bearings even in the smallest size 
of machines, By this method of construction an efficient 
and ‘imple form of motor is obtained. 
ane that there is absolutely no sparking if the 

and brushes are kept in fair condition, the 
magnetism of the field greatly overpowering that of the ar- 

Mature, even when the machine is working at full load. 
“a on are mostly plain shunt wound 
ete aneat extremely ‘low resistance. The fan 
plain series wound and run a six blade 12-inch 


Propeller fan at 1,600 revolutions per minute, taking one 
ampere at 120 volts, 
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The mechanical details of these machines have been very 
carefully worked out and all parts are adjustable. Quite a 
number of the Hercules fan outfits are in daily use and 
are giving universal satisfaction, These machines will be 
manufactured in all sizes from one-eighth h. p. up for both 
light and power. 
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Radway’s Feed-Water Heater and Purifier. 





This improved feed water heater is the result of Jong 
experience, obtained from handling the various types, and 


THE HERCULES MOTOR. 


is manufactured by C. L.jRadway, 136 Liberty street, New 
York City. 

It makes use of the drawn seamless brass bent tube, 
hoth ends being secured into the one head or tube plate 
(as shown in cut) by means of a roller tube expander. 
There would seem to be, therefore, no danger of leaky 
joints caused by expansion and contraction of tubes, 
The shell being manufactured of cast iron will not pit 
or corrode, 









DISCHARGE 


BLOW OFF 


DWAY FEED-WATER HEATER. 


The water being divided into many small columns, by 
means of the tubes, a much greater heating surface is in 
consequence obtained; therefore, coming as it does into 
almost immediate contact with the exhaust steam, it be- 
comes heated in a very short time to from 200 degrees 
to 212 degrees without back pressure. 

The settling chamber is divided into two compartments. 
As the water enters the heater, it passes up through the 
tubes and down into the settling chamber, then out of the 
top to the boiler. 

‘lhe chamber and the tubes are from 12 to 20 times larger 
than the inlet and outlet of the feed, thereby allowing a 
slow and free passage of the water, as well as plenty of 
time for tne sediment to settle at the bottom, where it can 
be blown off. The area for the exbaustto pass around the 
tubes is from four to six times the size of the exhaust pipe 
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The Edison Electric Mining Pamp. 

This pump, as shown in the accompanying illustration, 
is a combination of a 25h. p. Edison motor and a Blake 
double-acting pump, placed on a single bed-plate. The 
general arrangement of the pum) is as follows : 

The motor used is of 25h. p. rated capacity, is series 
wound, and designed to operate at 800 volts; it can be sup- 
plied, however, wound for any of the standard voltages. 
The field coils are divided intothree sections, and the regu- 
lation of speed is effected by commutation of these sections 
by means of an ordinary 
car-controlling switch. 

The armature shaft is con- 
nected by a worm driving a 
large gear wheel to a pair of 
crank dises, one on each side 
of the machine. Wrist pins, 
placed at an angle of 90 de- 
grees with each other, carry 
the connecting rods operat- 
ing the plungers of tLe 
double -cylhnder pump, 
which is mounted on the 
same bed-plate with the 
motor. Each pair of plun- 
gers being connectcd to- 
gether by outside rods work 
together like one plunger, 
and the connection with 
the crank discs being at 
an angle. one pair of plung- 
ers is drawing while the 
other is forcing water, 
thus making them double- 


acting. The size of each 
cylinder is’ five inches 
in diameter by 12 inches 
in Jength. The figures 


given in the following table 
on the performance of this 
pump were obtained during 
au recent test. 

The height given in the table below is the height of a 
column of water at 60 degrees F., with the barometer at 30 
inches, which could be supported by the given pressure per 





THE EDISON MINING 


PUMP. 
squareinch, The actual height to which the given number 
of gallons per minute could be raised would depend on the 
length and diameter of pipe and the number of bends, and 
'n any case would be less than its theoretical height. 











Effect-- Com- 





Water delivered Electric 





~ Press : i , energy | ive - | Theo- 
Serekes per minute. energy | ive mer . 

per min. Ibs. per ee: work,| cial height 

8q. In, ; quired. | done, effi- eight 

| Galls, Lbs. | hp. | h.p. cieney,| 8% 

56 rey 95"'| saetas aa get |;... Se Me ct 

i 26 55. p 15.08 2.26 15. 57.73 

37 50 | 150. 36 1,256 15.08 4.4 29.8 | 115.48 

35 75 143 8 1,188 18, 6.25 34.7 173.19 

31 100 | 1 6.5 1.052 | 19.44 | 7.88 | 38, 280.92 

30 145 122.4 1,018 20.4 8.92 43.7 288.65 

28 | 150 114.24 950 23.46 10. 426 | 346.38 

26 17 106,08 883 26.27 10.83 41.2 404,11 

24 200 97 .92 815 2.15 =| 11.42 40.57 | 461,84 








y 
* 
fi ; 
a 
: 





meee 7 


68 


. 


The Bleakley Door-Hinge Alarm. 


Electric burglar alarms of many designs have been in- 
troduced for the protection cf buildings by the giving of 
an alarm upon tl.e opening of a window or door, but a 
large number of these devices have been of a complicated 
design, and rather liable to deterioration. Mr. William M. 
Bleakley.of Verplanck, N. Y., has, however, overcome 
the objections met with in the usual type of burglar alarm 
by combining a very simple circuit-closing device with a 
door hinge. As can be readily seen from the illustration. 
the slightest opening of the door, or say, a chest lid, will 





THe BLEAKLEY BURGLAR ALARM HINGE. 


cause the isolated strip-spring to make a contact with the 
metal body of the hinge, thus closing an electric circuit. 
The good features of the invention are, that while a very 
slight movement makes contact, still no delicacy of ad- 
justment is required. and that the cost of fitting to a door 
is very small. The hinge is made in most sizes in two 
parts, as shown, so that but one screw need be removed to 
detach the alarm or to adjust it. In the original form de- 
scribed in THE ELecrricaAL WORLD last fall, the connec- 
tions were placed directly on the hinge. but to increase 
the convenience and adabtibility of the device are now on 
a separate leaf, as shown—a very decided improvement, 
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A New Self-Winding Clock. 


The Standard Electric Tume Company, of New Haven, 
Conn., has just placed a new self-winding clock on the 





A SELF-WINDING CLOCK. 


market which is very simple in its construction and very 
neat in its appearance. 

The springs for operating these clocks are kept wound to 
a uniform tension Ly two cells of battery operating upon 
an electromagnet at regular intervals, which does away 
with the electric motor ordinarily used for this purpose, mak- 
ing it much less c’ mpiicated and Jess liable to get out of 
order, Being kept ata uniform tension these clocks are 
more likely to keep excellent time, 

A synchronizer or setting device is also furnished, so ar- 
ranged that the hands may be eet forward or backward by 
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simply pressing a key in the bottom of the case; or, they 
may be set from a distance by attaching wires from the 
top of the case to a key or telegiaph instrument, which 
will make them very valuable fur railioads, 


Financial Intelligence. 
THE ELECTRICAL STOCK MARKET, 


The United Electric Securities Company invites propo- 
sals for sale tothe company of $50,(00 first series collateral trust 
sinking fund five per cent. bonds. This call is in addition to the 
previously issued call for $30,C00 first series and $20,000 second series 
bonds. 

The Western Union Stockholders.—The statement has 
been made by Jay Gould that the transfer-bocks of the Western 
Union Company show a constant absorption of the stock for in- 
vestment, and the following table is presented as proof of the state- 
ment: 





Shares in name of Number of 


Brckers. Inve+iors. Stockholders. 
RRA aa rere 21-42 5 1,958 3,767 
BOG. DB, BST... . ccc cccnsdeaeenee 55 315 2,843 
OS OS ee 313,088 548,912 3.021 
SS ee ee: 274,286 537,7.4 3.4 6 
a eS ee ee 221,036 610,,$64 5,8t1 
i Se eet 18. ,738 673,22 4,045 


The Kffect vt the Lamp-! atent Decisiou.—Thein mediate 
result of Edison decision, which war announced last week and was 
published in full in the last issue of THE Ki ECTRICAI. WORLD, was 
not so marked in its effect upon the market value of the stocks of 
the companies inte ested as had been » aticipated by some financial 
men. On Tuesday morning the Kdison generzl stock advanced from 
96 to 105, but later in the weck declined soi what and closed on 
Saturday at 101. The Thomson-Houston stock declined only en in- 
significant amount under asha1p aiding by interes! ed brokers, only 
to recover later in the week to marly its previous figure. ‘The price 
ot Westinghouse stock was not effected by the decision against the 
United states company. 

As to the effect of the decision on the Edison companies a good 
avthority suid last week: “lhe effect of this decision will be to 
largely increase the revenues of the Edison General company as 
well a3 those of the local companies establi_hed under the* Edison 
system. ‘i hese locul companies have the rignt to sell lamps in the 
territory assigned them, and so all royalties in their several dis- 
tricts will accrue to these local companies. For instance, the 
Edicon Kiectric Illuminating Company of New York City has the 
exclusive right under the system to operate the Manhattan Island. 
{t will therefore receive all royalties upon lamps installed within 
this district The General company gets a benefit from the in- 
creased value of territory, its monopoly rights and the increased 
profits of local cumpanies as they may accrue in the form of 
dividends on stceks held by the General compaay. The effect of 
the decision will be extremely favorable to the Edison klectric 
Illuminating Cumpany, which is already showing exc»ptioual de- 
velopment of its business. ‘The net returns for June were 100 per 
cent. more than for the same month last year, and the first six 
months of 1891 show an increase of 50 per erent. over the business of 
1890. The company will pay its twenty-fifth consecutive quarcerly 
aividend Aug, 1.” 

The Westinghcuse people claim “that the decision will not 
seriously affect them. The patent has only a few ) ears more Lo run, 
and is only sustained in part by the decision, which at best can ouly 
affect the manufacture of incandescent lamys. which is a compar- 
atively small part of the bu-iness. Indeed, no itcandescent lamps 
have been manufactured at the Westinghouse factories in Pitts- 
burzh and Newark for over two years. The United States Electric 
Lighting Company, against which the decision was rendered, pro- 
poses to take an appeal at once.” 

The Thomson -Houstun company. in respect to the decision, issues 
the following: ‘“‘‘The 'homson-Houston company is well sat sfied 
with the Edi-on decision in reference to incandescent lamps. It 
will have the effec: of closing all the smail companies who have 
been pirating in uhis field, and will far better sub-erve the geueral 
eleetrical in.erests than vould acontrary decision, which would 
make this invention public property and allow any one to manu- 
facture. Ic will vastly enhance the val e ot electrical patents and 
so strengthen the strong companies and drive out of business the 
smaller eaterprises which have been manufacturing generully re- 
gardless of patents. While this suit is not against the Tbhomson- 
Houston company, that company is of course inverested in the re- 
sult. The decision rendered was fureseen, and the Thomson-Hous- 
ton company some time since perfected arrangements with this in 
view, whicu effectually procects them in reference to future busi- 
ness. The case will probably be appealed to the new Court of Ap- 
peals and a final dec.sion cannov be had for @ year or morc,” 





Chicago Quotations.—Col. 8. G. Lynch, broker, 153 Mon- 
roe street, Chicayo, furnishes quotations on telephone and electric 
light stocks as follows: 


SD. ccers ehekn des $230@$240 | Cumberlind............ $60@ $62 
Central Union .... .... 5l@ 52| Wisconsin... acca lis@ 1.0 
PNR Cc cosvececces SZ@ 83) bell of Missuuri........ 160@ 165 
Great Southern........ 3u@ 3 | lowa Umon.... ...... Bu 2 
oS Sree 3i@ 36| »issouriand Kausas.. 54@ 46 





Rocky Mountain Bell, iuaw 43! 
ELECTRIC -LIGHT STOCKS, 


Chicago Are Light and ; Chicago Kdison Co.... $145@§150 
POWER <5 >s0ceceanaby $99@$100 | 


Whe Illinois Electric Welding and Manufacturing 
Company has been incorporated at Chicago with a capital stock 
of $20,000. Tne incorporators are P. Harvey, J. W. McGeath and 
R. L, North, Jr. 

She Self-Gencrating Power Company has been incorpo- 
rated at Chicago, lll, to do a geneial manufacturing business. 
‘rhe capital stock is $2,500,000. The imcorporators are: D. L. Cook, 
M, M. Wood and D L. Coe. 

The World tineanvescent Lamp Company has been in- 
corporated at (hicago, Ill.,to make lamps. The capital stock of 
the company is $100,000. The incorporators are Geo. W. Waite, 
Manly M. Tilton and J. H. Park. 

The Newmarket (N. H.), Electric Light and Power 
Company, incorporated re entiy, has organized into a stock com- 
pany. A special town meeting has been ca.led for, Lo see if Lhe town 
will raize $600 a year for lighiing its streets. 

The Garton Kiectr.c Manufsecturing Company, of 
Sparta, Il1., has been incorporate i, with a capiial stock of $125.00', 
to manufscture gcneral electrical apparatus. Tbe incorpurators 
are J, E. Gaston, D, P, Barker and J. H, Rosborough. 


The Chicago and Evavsteu (+li,.) Elvectric Batlway 
Compauy bas been incorporated to operate 6 street railway sys 
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tem. The capital stock is $5€0,000. The incorporators are: J, |, 
Cochran, D. H. Lauderbach, F. 8. Gorton and Alexander Clark, 


The Wi-consin Gas Company, cf Chicago, Ill, has been jy, 
corporated, with a capital stock of $2,000,000, to build and operat 
gas and electric plants for all puijcses to which their yy 
may be adapted. The iacorporators are Wm. J. Lee, Truman y, 
Hall and Calvin C. March. 


The Carolina Light and Power Company has been ¢. 
ganized at Aiken. S. C., with a capital stock of $20,010. Rk. 4 
Chafee, B. F. Turner and G. W. Croft are interested. Th 
buciness of the new company will be to furnish and supply Aike) 
with electric light and water, eic. 


The Herteley and Lorin Water and Light Company 
of San: Francisco, has been incorporated, with a capital stock o 
$250,000, to operate an electric-light plant and water-works fo 
Berkeley and neighboring towns. The incorporators are W. |, 
Sheldon, Wm F. Martin and J. A. Mallon. 


The H rzog General Electric Company was organized x 
Newark, N. J., on July 10, with a capital stock of $1,000,u%, for the 
manufacture, sale and exploitation of all kinds of electrical app). 
ances and other articles. The promoters are F. B. and P. Herzog, 
of New York City, and G. G. Frelinghuysen, of New Jersey. 


The San Antonio Lishtand Power Compawy, with, 
capital stock of $240,000, has been incorporated at. Pomcna, Cal., t 
manufacture light, power and heat near the waters of Sap 
Antonio Creek. The gentlemen largely interested are Thos. R. 
Isard, Hueneme; N. W. Blanchard, Santa Paula, and John DP. 
Hooker, cf Los Angeles. 


Whe Amador Evectric Railway and [Light Company; 
was formed recently at Sutier Creek, Amadcr County, Cal., with, 
capital stock of $5,000, for the purpose of constructing, oLerating 
and maintaining a railway,and telegraph and telephone service 
along the railway E, C, Voorhees, R. C. Downs and 8. N. Knight, 
ali of Sutter Creek, are interested in this comyany. 


The Carpenter tlectriec Ughtaud Motor Company, of 
the District ot Columbia (incorporated in We>t Virginia), with its 
piincipal office in WasLingion, D C, was reccntly incorpora:ed 
with a capital siock of $10v,000. It will dea! generally in ali kinds 
of elecirical appliances, ‘lhe promoters are H. H Ca.penter, J.B, 
Carpenter and J, T. Bu.ch, of Washington, 1). C. 


‘Nhe Harvey Trinsitcompany. of Chicago, IIl., was re. 
cently incorporated, with a Capital stock of $130,0u0, to construct 
and opeiate a hor-e or dun my railroad in Harvey, Ill., and con- 
tiguous Leriitury to be operated by animal, steam, electric or other 
power. Tneincorporatoers a:e Hiram H. Badger, Chas. D. Stan. 
wood and Willets G. Wanzer. 


The Beatrice tight and Power Company, of Beatrice, 
Neb., with a capital stock of $25),0)), has beea incorporated to con- 
struct and maintuina system of gas and clectric ligni works for 
light, heat, power, etc.,ia Keatrice and other places, as desired, in 
Gage Cou.cty, Neb. lae incorporatois are Fred. J. Maxwell and 
William Pickrell, of Beatrice. 


The Sheibyville Wat-r and Light Company (inccrpor 
ated in W. Va.},h.s been incorporated with a capital stock of 
$50,000, for the business cf operating electric light plant, gas, water 
and power works at Shelbyville, Ill ‘ lts principal oftice is in New 
York City. ©, W. Pelham, New York; H. J. James, Mt. Vernon 
N.Y.: J Frank Waters and A. F. Babcock, of Biooklyn, N. Y., 
and C. B. Ludwig, of Roseville, N. J., are connected with the con- 
pany as promoters. 





AFFAIRS OF THE COMPANIES. 

The Bell Telephone Dividend of $9 pershare was paid las! 
week, the total amount necessary ior the dividcnd teing $1,235, 
000. 

Whe New Vork Beiting and Packing Compapny is aboul 


to place upon the ma:kev for public subscription the first merigage 
bonds ot the company. 





the Edis. General Electric Company, has declareda 
quarterly aividend of two per cent., payable Aug. 1. to stock- 
holders uf July ll. Thetransfer books were closed July 11, and 
will be reopened Aug. 3. 

We-tiegiaeuss Aanual Mseting. The deferred annua! 
meeting of the Westingnuuse Klectric and Manutfacvuring Com- 
pany was held ia Pittsburgh on the Lith inst. The plan for the re: 
organizatioa of the compauay’s alfairs, which is in brief as tollows 
was adopted unanimously by tne s.ockholders: rour million dol- 
lars of seven per cent, cumulative preferred stock is created, of 
which $3,C0J.00J has been taken at par by the reorgan.zatiun syndi- 
cate, Lo care for the company’s floating debt and provide additional 
capital. The assenting stockaolders give up 40 per ¢ nt. of their 
stock, aggregating over $2,5v9,0#0, par value, fur the use otf the 
company, and are given upon the 60 per cent. of stock whi«h the) 
retain a seven per cent. preference over the smalt amount of non: 
assenting stock remaining out, ‘he utmost uarmoay prevailed at 
the mee.ng, notwithstanding repor.s that the plan would meet 
With opposition from a small winority. Tne following named 
gentlemen were chusea to form the new board of directors of the 
couipany: August Belmont, Henry B. Hyde, Marcellus Hartley. 
Geo. W. Heoard and Braytou Ives, ot New York; Charles Faircuild 
and Caarles francis Adams, of Bos.on; and George Westinghouse 
Jr., A. M. Byers aud Lemuel Baanister, of Pittsburgh. The gentle 
men representing the syndic+te in attendance at the meeting were 
showa through the works of the cumpany, and expressed thet 
selves as being highly pleased with the condition in which every 
thing was found, 


— 


Special Correspondence, 
NEW YORK NOTES, 


OFFICE OF THE EL+CTRICAL WORLD, 
167-177 TIMES BUILDING, Niw \OnK, July 20, 18°91.) 
The Music Mali Switchbousd —The new slate switchboard 
for the Carnegie Music Hall in tnis city, which is being built at tb 
Thomson-Hou-toa factory in Lynn, Mass, is said to be neat! 
ready for shipment, and when received at the music hall will ¥ 
ready to be set up and be put in operation. 


Mr. Suliem Scholl, of Julian Scholl & Co., 40 Cortlandt streeh 
New York City, mechanical engineeis, has been appoinicd so” 
agent for New Youk cr the Westcn kLngine Ccn.piny, of ban 
kort, N. ¥Y- Mr. Scholl bus Lid comicerable experience in 
engine business, aud hic atility, ccn.bLincd with commendable que? 
ties chile Warten crgaes Will LO CCLeL Came Mary rales cf 
latter ap palatus in this estate. 


Search Light Naueouveis.—Five of the Unitcd Etates ¥ 


shi.e a. @ bow anchored ip tbe Nerth Kiver aloy g tide of New ¥" 
Oity, On Ihureday evening this week at 8:4> o'clock the nave! 
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talion is to board the cruisers and war ships and will have a prac- 
tice drill with search lights and right signals. This includes a 
torpedo attack without the torpedo, the object of the boats’ crews 
opposed to the handlers of the search lights and protectors of the 
ships being to get within torpedo reach without being discovered. 


“Mir. Louis Walsh, well known to the trade through his con- 
nection with the Crosby Electric Company and with Messrs. Alex- 
ander Barney and Chapin, has associated himself with Mr. Charles 
G. Taylor, a well-known merchant of New York. The firm name 
is now Taylor & Walsh. The company has established a factory 
and offices at 100 South Fifth avenue, where it will manufacture the 
“Fibrous " battery, both dry and liquid, also the Leclanché fibrous 
porous cups, Both the battery and porous cups are new inventions, 
and the tests show excellent resuits. 


To Resume Subway Building.—At a meeting of the Board 
of Electrical Control held last week the difficulty with the Subway 
Construction Company, which has for some time delayed the work 
of building subways, was adjusted and the Company will at once 
resume its work. The Corporation Counsel gave it as his opinion 
that proceedings for forfeiture of the Company’s bond could not be 
begun under the existing circuinstances. A resolution was passed 
insteucting the Company to go ahead with its work. In the six 
months prior to July 1st 3,156 poles were removed from the streets 
and 29,425,145 feet or 5,573 miles of wire was taken down. L. H. H, 


NEW ENGLAND NOTES. 
BRANCH OFFICE OF THE ELECTRICAL WORLD, \ 


Room 8, Cook Building, cor. Franklin and Congress Sts., 
Boston, Mass., July 18, 1891. "J 


The Altham Motor Company expects to havea street car 
equipped and running with its motor about September Ist, 


The Uxbridge and Northbridge (Wass.) Electric 
Company held its annual meeting last week and elected officers 
for the ensuing year. 


The New England Telephone and Telegraph ¢om- 
pany moved into its new and commodious quarters at the corner of 
Milk and Oliver streets on Saturday last. 


The We.t End HRailway is to equip its line to Dorche.ter, 
Mass., for e1ectricity at once, which will prove a great convenience 
to residents in that portion of the city. 


The American Graphophone Company, of Washington, 
D. C., the Bridgeport, Conn., factory of which was discontinued 
some time ago, has established a laboratory in the latter city. It 
will be under the supervision of Mr. Devereaux Elms, but who has 
recently been employed at the company’s Washington plant. 


‘the Electro-Novelty Company, of 9 Knapp street, Boston 
has issued a neat little pamphlet entitled ‘‘Simplex Treatise No: 
1,” which gives a detailed description of the toy motors, batteries 
and other novelties manufactured by the company, and is some- 
thing that the average boy can thoroughly understand and enjoy. 


Whe Edison Electric Dlluminating Company, No. 3 
Head place, Boston, has just issued a very neat and concise book 
of rules and instructions for wiring residences or business places 
for the Edison light or power. These instructions, while not claim- 
ing to Cover special cases, go over the ground very thoroughly and 
will no doubt be greatly appreciated by the patronsof the com- 
pany and others intending to put in light or power. 


The Thomson-Houston Pay Roll of last week included 
the names of 2,716 employés. The names of this large force of men 
are kept on file in the paymaster’s office by means of a card cata- 
logue system. Two copies of this card index of employés are kept 
at the factory, one being in the possession of the paymaster, and 
should there be a sudden call for any one of the 2,700 employés his 
name could be found almost instantly and his location in some one 
of the factories given. Each p2rson leaving the company has a dis- 
charge card, and these are kept on the same plan as the card cata- 
logue of employés. On this card is a record of the employé’s work 
and the cause of his leaving the company, so that should he again 
apply for work his former record can be at once consulted. 








Electric Cars in Boston.—The satisfactory service of the 
electric cars on the West End Street Railway in Boston is vouched 
for by the Boston Herald editorially in these words: ** More people 
are being carried over the street railroads of Boston this summer 
than at any previous season, and itis no more than justice to the 
West End Railroad Company tosay that they have never been 
carried so comfortably. The large electric open cars employed on 
toe Shawmut avenue lines are now abundant enough in number to 
take all the passengers which the street can carry ona surface 
road. In these days of severe hot weather it is no tmall comfert 
to feel that, however heavily the cars may be loaded down at times 
there is no suffering caused to horses as the result. cA. 





| WESTERN NOTES, 


BRANCH OFFICE OF THE ELECrBRICAL WORLD, | 
CHICAGY, Lil., Jury 18, 1891. f 


Mr. Clift Wise, chief engineer of the Interior Conduit and I> 
sulation Company, is in Chicago en route from Minneapolis to New 
York. 

Mr. C. M. Giddings, president and general manager of the 
Sioux City (lowa) Engine Works, was a welcome visitor in Chicago 
this week. 

Mr. Li P. 
Company at Chicago, l., is spending the summer at 
Springs, Colo. 





Parker, superintendent of the Postal Telegraph 
Manitou 


Mr. James BR. Dee, general manager of important electrical in- 
terests in upper Michigan, was a welcome visitor in Chicago during 
the week, returning to Houghton on Friday evening. 

Mr. Herbert K. Goodman, general manager of the Sperry 
Electric Mining Machine Company, Chicago, is visiting many of 
the more important coal mines, and combining business and pleas- 
ure on an extended trip. 


Mr. James Allison, of Cincinnati, O., has been appointed 
Chief of the Department of Machinery by the Board of World’s 
Fair Directors. Mr. Allison was general manager of the Cincin- 
nati Industrial Exposition. 


The Electrical Engineering Company, Monon Building 
Chicago, has secured the agency of the Interior Conduit and In- 
sulation Company, of New York, for several of the Western States. 
This company has placed interior conduit in some of the large 
buildings and apartment houses in Chicago, 

Cabling Exhivitatthe Fair.—Mr. George Ward, manager 
of the Commercial Cable Company, New York City, writes to Chief 
Barrett that he will make a big display of cable instruments at the 
exposition. He expects to show a model of a complete repairing 
steamer, illustrating the method of repairing cables, 

The Chicago Kiectric Manufacturing Company, of 73 
West Jackson street, Chicago, has no. dissolved, as recently re- 
Ported, but is doing more business than ever in manufacturing 


THE ELECTRICAL WORLD. 


specialties to order. The company is now engaged in filling an 
order for 10,000 metal specialties for an Eastern company. 


Mr. A. Mi. Robertson, general manager, and Mr. ¥. S. Corser, 
director, of the Minneapolis Brush Electric Company, have re- 
turned from a trip to the East. The object was to makea thorough 
inspection of the manner of underground wiring in use in the 
various cities, and to decide which one would be the best for 
their company. 


Mr. Charles T. Yerkes has placed on trial a Low adjustable 
car having a device by means of which the sides ean be quickly 
raised, and ihe seats, extending the full length of the car, reversed 
to face outward, converting a closed car into an open car or vice 
versa, three minutes being required to make the change. Itissaid 
to be well adapted for electric lines in moderate climates, where 
but one set of cars is desired for both winter and summer use. 


The World’s Columbian Exposition.—Of the 243,000 feet 
of floor space in the main building and 95,000 feet of gallery space 
that will be at the disposal of Chief Barrett, more than 200,000 feet 
have already been applied for, and it is worthy of note that the 
electrical department has been notified of the action of the board 
of directors of several of the smaller electrical companies who have 
authorized the expenditure of from $5,000 to 315,000 in preparing and 
maintaining a suitable display at the Columbian Exposition. Such 
action is very gratifying to Chief Barrett. 


Beloit, Wis., is one of the prettiest towns in the northwest, 
has a population of about 8,000, a number of factories, some of which, 
like the Williams Engine Company and the Eclipse Clutch Works, 
are located near the city limits, and all of which employ many 
hands, a prominent university that is well endowed, an electric 
light company operating the Western electric arc and Eau Claire 
National incandescent systems, and yet has not a street car line, 
though it has many streets not pleasant to walk about on during 
wet weather. Thereis now some talk of starting a storage battery 
iine there, but no franchise has yet been granted. 


Subways and Underground Work.—With reference to 
the question of piping room before the Economic Gas Com- 
pany, a Chicago paper publishes a most interesting cut showing a 
section of La Salle street at the intersection of Washington street. 
The following underground work is to be seen: One large Postal 
Telegraph Company’s conduit, o.e large conduit of the Chicago 
Underground Company, one 36-inch water main, six gas mains, 
three Western Union Company’s pneumatic tubes, one city con- 
duit, conduits of two cablé-road companies, one Western Union 
and Baltimore & Ohio company conduit, two Fdison conduits 
and the city sewer main, 


The Calumet & Mecla Mine will shortly have an electrical 
mining plant installed, and it is to be hoped that a careful record 
of the service and cost will be maintained from the start. As the 
Calumet is a comparatively dry and clean mine, the work of in- 
stallation can be done far more quickly than in the mines on the 
Gogebic range, for instance, where moisture and falling rocks are 
ever-present evils. The electrician in charge is Mr. Fred. N. 
Bosson, and, ag he fully appreciates the unlimited means and excel- 
lent facilities at his command, there is no reason why this work 
when completed should not be the model plant of its character, and 
do giant’s workin hastening the application of electricity in all 
mining work. 

Mr. F. H. Soden, formerly in charge of the engineering and 
construction department of the Chicago office of the Thomson- 
Houston Electric Company, has formed an alliance with Mr. George 
H. Bliss, under the firm name cf Bliss & Soden, as consulting and 
contracting electrical engineers. The headquarters of the new 
company are in rooms 612 and 614 Temple Court, Chicago. The 
company makes a specialty of electric-railway work. Mr. Soden’s 
ability as an engineer has been clearly demonstrated in many of the 
installations made during his five years’ experience in the Edison 
company, in addition to the same length of service with the Thom- 
son-Houston company. Both Mr. Bliss and Mr. Soden are pioneers 
in the Western electrical field, and are favorably known in the 
sphere F, DE L. 


KANSAS City, Mo., July 17, 1891. 
Mr. J. Berton Woed, of tne Great Western Electric Supply 
Company, of Chicago, dropped in on us last week. 


Mr. Edward Lasell, president of the Southwestern Electric 
Supply Company, with headquarters in New York Life Building, 
reports a better feeling in electrical circles. 

The Thomson-Houston Electric Compauy, ably repre- 
sented by F. D. Rusling and C. D. Ross, is cosity quartered in the 
New York Life Building, and doing a nice business. 


Mr. Willard F. Matteson, electrician of the Accumulator 
Company, of Chicago, I1l., stopped off a few hours last week on his 
way from Topeka, Kans. He reports business in Kansas as pros- 
perous, 


The Consolidated Cities across the Kansas River are agitat- 
ing the question of municipal hghting, and if reports be true a 
committce will be appointed to confer with the Consolidated 
Electric Light and Power Company for the purchase of its plant at 
Riverview. Inquiry at the company’s office failed to elicit any- 
thing further than that the preliminary steps were being taken by 
the city, and that a strong public sentiment is in favor of the new 
move. 


The New Coates Hotel has the largest private electric light 
plant in this city. It consists of four Edison dynamos, capable of 
supplying nearly 3,500 16c. p. lamps, and furnishes light for both 
hotel and opera-house. At present the hotel uses 1,700 lights, while 
the opera-house has 550 lights. In case of accident or break down 
the entire circuit can be switched over to the central station cir- 
cuits. Mr, W. T, Osborne, a practical electrician, has charge of the 
plant. 

A Weeil-Known Electrical Engineer of this city expresses 
the belief that the West is on the eve of great electrical activity, 
and the next twelve months will witness the projection of more 
enterprises of this nature than ever before. Certainly the indica- 
tions all point this way. The assurance of large crops has brought 
to electrical houses of this city hosts of inquiries from all over the 
West and Southwest, and a rapidly increasing trade is anticipated 
this fall. H. D. FE, 





SOUTHERN NOTES. 


NORFOLK, Va., July 18, 1891. 
Montgomery, Ala.—It is said that a telephone line between 
this place and We.umpka will be built. 
Norfolk, Va.—It is stated that the Norfolk and Atlanvic Termi 
nal Company intends building an electric railroad. 





Louisville, Ky.—The Thum Electric Safety Company was 
recently organized here with a capital stock of $1,000,000. 

st. Bernard, La.—The erection of an electric light plant in St. 
Bernard is talked of, and steps are being taken to secure its loca- 
tion, 
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Asheville, N. C.—The contract for electric power to operate 
the Asheville and Sulphur Springs Railway Company’s plant has 
been let. 


Norfolk, Va.—A scheme is on foot to build an electric railroad 
from Port Norfolk to Portsmouth. Mr. M. W. Mason, of Norfolk, 
is interested. 


Meridian, Miss.—The Edison Electric Power Company has 
been organized. The company will soon begin the erection of an 
electric light plant. 


Riverside, Tex —This city is trying to secure the location of 
an electric light plant. It is reported that. a company is being or: 
ganized to put the plant in operation. . 


Columbus, Ga.—This city is to have an electric street railway 
three miles in length. Mr. Eugene T. Lynch, Jr., has secured the 
contract for building the line, which is to be in operation in 
75 days. The soad will be built by the North Highlands Company. 


Norfolk, Va.—The Electric Company of Virginia has been com- 
pelled to increase the capacity of its plant, and is erecting an addi- 
tional building 38x68 feet, in which are placed two additional 100 
h. p. boilers, one 250 h, p. Corliss engine and two Kdison dynamos, 
which will have a capacity of 1,200 incandescent lights. The capacity 
of the company’s works, including the recent additions, is 400 h. p. 
boilers and engines. These furnish 19,000 incandescent lamps, .90 
arclamps. The works of the company are situated in Williamson's 
lane, while their office is at 128 Main street. W.W. Chamberlain 
is president, and James L. Belote superintendent. 


Washington, D. C.—The Commissioners of the District of 
Columbia lately passed upon the application of the Secretary of the 
Navy for permission to run a telegraph line from the navy yard, 
Washington, to the naval ordnance proving ground at Indian 
Head, Md. The law forbids the stringing of any additional wires 
in the city of Washington, but there will be no trouble with the rest 
of the line. They will probably cross the draw at the Anacostia 
bridge on a eable. “Vhe route will be 26% miles long. extending from 
the navy yardtothe Anacostia bridge, over the bridge to Anacostia, 
and from the latter place past the Government Hospital for the 
Insane, by Nichols avenue, through Prince George's County to 
Indian Head. 


Richmond, Va.—A iarge number of citizens, including elec- 
tricians, railroad men and business men, assembled at the corner 
of Seventh and Leigh streets recently to witness a test of the cur- 
rent breaker of the Johnston Safe Automatic Electric Company. 
This device is designed to render electric light telephone. 
street car and fire alarm lines perfectly safe when a break occurs 
in them; the repairing of wires within given distances can also be 
successfully accomplished without the cutting off of the current 
from the end of the line. Mr. Johnston, the inventor, is a well- 
known civil engineer of Richmond, and a member of the American 
Institute of Electrical Engineers. The invention is considered a 
useful one, and, it is thought, will prove of benefil to the electrical 
world. The test was very successful. The officers of the company 
are John RKutherfoord, president, and S. B. Jacobs, secretary and 
treasurer. V.N. B. 





ENGLISH NOTES. 
(From our own correspondent.) 

LONDON, July 8,°1891. 
Institution of Electrical Engineers.—Over 800 guests re 
sponded to the invitation of the President of the Institution of 
Electrical Engineers to a Conversazioue at the Royal Institute of 
Painters in Water Colors on Monday last. Among those present 
were Messrs. W. J. Karner and E, L. Corthell, who have, I be- 
lieve, come over to this country on a mission in connection with 

the Chicago exhibition. 


Tramways Institute and Electric Traction.—At the 
annual meeting of the Tramways Institute of Great Britain, held in 
London last week, the chairman stated that a recent visit of his 
tu the United States had convinced him of the decided superiority 
of electric traction over both horse and steam power for tramway 
purposes. AGerman member stated that in one way or another 
electric traction came out 40 per cent. cheaper than either of its 
competitors. Some encouraging figures were given with regard to 
the receipts from the three-mile line at Birmingham, which has 
been worked for some little time past by means of accumulator 
cars. The receipts per car mile when horses were employed were 
about 10d., as against 1444d. since electric cars have come inlo use. 


Technical Examinations. —Although it is of course im- 
possible to make engineering examinations anything more than a 
rough approximation to actuality, it has long been a complaint in 
this country that examinations bear no resemblance whatever to 
the real thing. The authorities of Finsbury Technical College, 
who are nothing if not practical and progressive, have determined 
to make an effort to remove this reproach, and in future examina- 
tions no questions will be set which requirea mathematical know]l- 
edge greater than that which the engineer finds himself in need of 
every day, and a degree of accuracy greater than that which can 
be obtained by using a slide rule will not be insisted upon. Pocket- 
books and similiar aids, sofamiliar to the real engineer, will also 
be allowed to the examinees. 


Electrical Manufacturers? Profits.—Although neither 
the heavy electrical manufacturing nor the business of supplying 
electric light are particularly remunerative in this country, the 
lighter branch of the industry, such as the manufacture of art fit- 
tings, lamps, etc., has proved to be a financial success for some 
time past. The Edison-Swan company, so long as it was involved 
in expensive and tedious litigation, and so long asit mixed up 
heavy engineering business with lamp manufacvuring, was unable 
to give its shareholders any return for their money. Now, how- 
ever, that this company has triumphed in the law courts, and has 
shed all its extraneous business, it is in a position to give its share- 
holders a handsome return. Thus at the last meeting of the 
directors of this company it was resolved 10 recommend the share- 
holders to declare a dividend of seven per cent. per annum for the 
year ending June 30, 1891, and a further dividend of 10 per cent. in 
respect of the arrears on the cumulative preference shares. 





Answers to Correspondents. 


Questions to be answered in this column must be of general elec- 
trical interest, and must be accompanied by real name and address 
as a guarantee of good faith. No notice will be taken of questions 
regarding apparatus unless enough details are given to permit 
a definite answer, and no dynamo or motor designing will be done. 








Hiouse Lighting by Primary Batteries.—Can you inform 
ine if I can practically light a house with primary cells? There 
seems to have been a great deal of controversy with regard to the 
merits of the primary battery for supplying large currents. 

oO. W, 


We have answered such queries as the above many times in THE 
ELECTRICAL WORLD, and have in most cases seemed tobe rather 
severe upon the primary battery. We have given the advice of 
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“Don’t.”” This isnot because the primary cell is inefficient, but 
because of its expense and the care necessary. 


Storage Batteries in Central Stations.—Will you please 
answer through your correspondence column the following ques- 
tions ? (1) Has the storage battery been perfected to such an ex- 
tent that it can be utilized by a central station for supplying 500 
incandescent and 30 arc iamps for three or four hours, when the 
engines or dynamos bave met with such an accident as to compelt 
shutting down ? (2) Is there a central stetion in this country which 
uses a storage battery for that purpose? (4) If there isa battery 
which can be successfully so used, what would be its approximate 
cost ? s J.R. V. 

(1) and (2) Yes. A large number of isolated plants and several 
central stations have the system in use. (3) There are not sufficien 
data given toenable us to estimate. We would advise you to 
solicit the estimates of some of the accumulator companies. 


Horse Power for Are Lighting.—Please inform a reader of 
your paper: (1) What the rule is for determining the horse power 
required in connection with are lights, say 2,000 c.p. (2) What is 
the rule for determining the number of arc lights necessary to light 
atown? G.G.D. 

(1) An allowance of one horse power per light is usually made. 
(2) It would be difficult to give a rule for determining the number 
of 2000 c. p. lamps required for a given area when that area is 
covered with houses and trees. Must arms carrying such lamps are 
usually placed every second or third block along the street, arranged 
s0 that a lamp is hung at each crossing. The lamps at the crossings 
are hung from longer mast arms, which are placed at an angle of 
45 degrees to either street, thus favoring equally both the main and 
the cross streets, 








News of the Week. 
THE TELEGRAPH, 


Bifton, Pa.—A large force of men will shortly commence build- 
éng a telegraph line along the route of the Delaware, Susquehanna 
& Schuylkill Railroad. 

Jamestown, N. H.—Manager Sloane, always alive to the in- 
terests of bis company, has established Western Union telegraph 
offices at Lakewood, Chautauqua and Pt. Chautauqua for the sum- 
mer. S B. Drake has charge of the Lakewood office in the Sterling- 
worth. D. D. Skinner will look after the interest of Chautauqua 
patrons. 


Atlantic Telegraphy and the McKinley Bill.--Sir John 
Pender, speaking at the meeting of the Direct Cable Company in 
London last week. stated that there had been a positive decline in 
Atlantic telegraphy since the McKinley law went into operation. 
He did not, however, attribute the decline solely to the McKinley 
law, but thought it was partly due to the depression in trade and 
to competition, 

New Work City Telegraph System.—The telegraph system 
of the Police Department is about to undergo a radical change. The 
present system is slow, antiquated and unreliable. Fora week past 
a new system in the method of transmitting messages between 
police headquarters and station-houses has been given a test, and 
so far has met with the approval of all who have seen it work. 
Under the present system of dial telegrapning and reading, an 
operator, no matter how expert he may be in the manipulauion of 
the keys on the dial, cannot send more than 15 words a minute, and 
there are very few, if any, opera _ors or police sergeants and rounds- 
men who, can read a message from the dial at that rate of speed. 
The dia! now in use is old-fashioned. It is about eight inches in 
diameter, the letters of the alphabet and the numerals being evenly 
divided along its outer edge. From the centre of this dial revolves 
a hend, like the hand of a clock, the index pointing to the letter or 
figure sent to be read. The new apparatus is an invention con- 
trolled by the Private Line Telegraph and Printing Company, and 
is now in use between Police Headquarters and the Mulberry and 
Elizabeth strect stations of New York City. 


THE TELEPHONE. 

Appleton, Wis.—The new long-distance telephone line now be- 
ing extended from Joliet, Ul, to this city, will, it is expected. be 
ready for use by Oct. 1. 

Boulder, Colo.—A new telephone circuit has been established 
here. It takes in Boulder, Louisville, Lafayette, Erie and Canfield, 
but does not embrace either Longmont or Denver. 

LelKoy, N. ¥.—The Beil Telephone Company is placing poles 
through here for long-distance telephoning. An arrangement has 
been made between the company and the board of trustees which 
allows the latter to use the poles for stringing electric light wires. 


Montreal, Canada.—A meeting of the Directors of the Federal] 
Telephone Company was held last week. Several of the directors, 
including the president, Mr. W. Cassills, resigned, and were re- 
placed by the gentlemen representing the new stock. The latter 
are connected with the Bell Telephone Company. A director of the 
Federal Company denied that the two companies were amalgamat. 
ing. He said that was impossible. He called it a partial change in 
the ownership of the stock. 











Salina, Kan.—The two local electric-light companies have con- 
solidated, with better service as a result. 


Red Oak, Ia., 1s again agitating the electric light question. 
A franchise for a local plant bas been granted. 


Chehalis, Wash.—The electric light plant, after long delay, 
was put in operation for the first time last week. Great satisfaction 
was expressed by the citizens. 

West Union, lIa., 1s to have an electric light plant. The 
station is to be operated by a private corporation, the municipal 
ownership of plants not being favored in West Union. 


Ellicott City, "d.—The proposition to establish an electric 
light plant is meeting with the co-operation of the majority of the 
citizens, and it is expected that definite plans will be made before 
fall 


Migh Point, N. C.—E. A. Snow and J. E. Cox were recently 
appoimted by the City Council to purchase an electric light plant 
for the city. These gentlemen are now ready to receive bids on an 
electric light plant of about 50 arc lights capacity. 


Schuyikili Haven, Pa., has decided to illuminate the town 
by electricity. The Thomson-Houston Company, which has the con- 
tract for furpishing the light, has begun placing the plant. It is 
expected thet the lights will be ready for use within 20 days, while 
the town in the meantime will be in total darkness. 


Narragansett Pier, BR. 1.—A disastrous fire at the electric 
light plant has cau ied the resort to go back to the use of kerosene 
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lamps. The principal hotels, however, are struggling along with 
their ,4as machines. The damage to the plant is said to be $25,000. 
The plant, having been fully insured, will be rebuilt at once. 


Bay City, Mich.—The electric light plant which was destroyed 
by fire recently is being rebuilt. A brick wall will be Luilt between 
the engine and dynamo rooms as a precaution against fire in the 
future. It has been the intention of the company to build the party 
wall, but its beginning had been delayed until it was too late. 


Wheeling, W. Va.—The electric light commission now visiting 
Clevelan4, 0., consistsof P. F. Farrel, A, A. Trangheim, J. A. Camp- 
bell, Albert Capps, C. W. Kreiter, Charles Craig, H. H. Duntern, A. 
J. Schultz, William H. Shafer, J. W. Phoebis, William C. Beans. 
J. A. Seely andS. M. Darrah. The visitors are inspecting electric 
light plants in thé city, and are the guests of Mr. J. E. Ridall, of 
Pittsburgh, representing a prominent electric light company. 


Shenandoah, Va.—Mr. William A. Dunn has completed a con- 
tract with the Mayor and Conimissioners of the town fer the erec- 
tion of an electric light plant. It is understood that notonly will 
all the streets and public buildings be lighted with electricity, but 
nearly all the private dwellings in the place will be lighted in the 
s.me manner. Shenandoah is a comparatively new town, about 
10) miles south of Martinsburg, W. Va., and has a population of 
about 2,500. 


Brownw ood, Tex.—The franchise for an electric light plant 
and street railway has been granted to the Brownwood Improve- 
ment Company, which has a capital stock of $100,000. The con- 
tract for the lighting plant tas been let to Clower, Harris & Co., of 
Dallas, as agents for the National Electric Manufacturing Com- 
pany, of Eau Claire, Wis., and the work will be started inside of 30 
days. The contract for the railway has not yet been awarded but 
it is intended to begin the work inside of 90 days. 


Baltimore, Md.—The conduits built for the Brush Electric 
Light Company, but which on account of legal technicalities the 
company cannot use, have been attached by the Sheriffof Erie 
County. The Brush company is the complainant, claiming $15,000 
damages. The sheriff is now in possession of aJl the condui‘s and 
wires of the Cobb company in Buffalo, N. Y. George J. Sicard, 
counsel for the Brush company, says this step has been taken to 
obtain possession of the conduits without unnecessary delay. 


Wilkinsburg, Pa., has long enjoyed the privilege of electric 
lights. Hitherto the supply has come from Brushton, but it has 
always been insufficient. An independent plant is now a necessity, 
so Wilkinsburg, Edgewoodville and Swissvale joined forces to have 
erected another plant for their special benefit at the other end of 
the town. The result is seen in that a plant has been put up in 
Edgewoodville of a capacity large enough to furnish electric light 
for the three boroughs. It is expected that it will be ready for 
operation by August 1, 

Electric Lighting in Chicago.—At a meeting of the City 
Coincil last week it was stated that the outstanding work ordered 
by the Council for the improvement of the city’s electric lights 
would cost $56,000, and that ir this were paid the remainder of the 
appropriation would not be sufficient to maintain the plant for the 
rest of the year.’ Other projects are now pending before the Coun- 
cil which will require an expenditure of at least $45,000. Of the 
922 electric lamps already lighted in the city 528 are in the West 
Division, 174 in the south and 220 are distributed on the North 
Side. : 


New Contracts.—The Weston Isolated Lighting Department 
of the Thomson-Houston Electric Company reports the following 
sales: Dornberg, Glick & Horner, of The Leader, corner Adams 
and State streets, Chicago, for a 14,000-watt incandescent dynamo, 
a motor and a fan motor; E. Rothchilds & Bros., one 17,500- 
watt 10-ampére arc dynamo, to be installed at their place, 20 
Monroe street, Chicago; Wakefield Rattan Company, corner 
Robey street and Blue Island avenue, Chicago, one 400-light incan- 
descent dynamo, and the University of Illinois, Champaign, II1., 
one 18,000-watt alternating-current dynamo and’‘appurtenances, for 
use in electrical laboratory. 


Baily Output of Incandescent Lam ps.—Since the decision 
in the Edison lamp patent case we have received a number of in- 
quiries as to the probable daily production of incandescent lamps 
in this country. It was stated officially afew days ago that the 


weekly output of the fhomson-Houston factory at uwynn, Mass.,is . 


25,000 lamps, and a careful estimate made by the president of one 
of the smaller incandescent lamp companies places the total daily 
production at 50,000. The same authority places the total annual 
consumption of incandescent lamps at three times the total number 
in use, that is, each iamp is renewed three timesin a year. These 
figures would give the total number of incandescent lamps in use 
in the United States not far from six millions, which is probably 
higher than the actual figures by a million or more. 


Equipment of a Pittsburgh Central Station.—The pres- 
ent equipment of the Allegheny County Light Company, of Pitts- 
burgh, Pa., in all of its three stations consists of one 500 h. p. Cor- 
liss engine, three 250 h. p., two 250 h. p., one 150 h. p. and three 35 
h. p. Westinghouse Standard engines, and three 300 h. p. and five 
200 h. p. Westinghouse compound engines, making a total of 4,105 
h. p. of engine capacity. These are used in the driving of eight 
3,000-light, two 2,500-light, one 1,800-light Westinghouse alternating 
current dynamos, and three 500-lig..t, three 300-light and five light 
Westinghouse direct current machines, besides 21 60-light Brush 
arc light machines; making a total capacity of 33,700 incandescent 
lights and 1,260 are lights. The first compound engine built by the 
Westinghouse Machine Company is still in use in one of these sta- 
tions, and is giving as good service as could be desired. 


Little Bock, Ark.—The city electrician has made the follow. 
ing report to the Council of the operating expenses of the electric 
light plant: ** The number of Jamps run from the Ist to the 29th 
was 115; on the 29th and 3Uth there were 125 lights on, making a 
run for the month of 18,446 ligbt hours. There were used in this 
run 76,900 pounds of coal, 3,500 carbons, 33 globes, 30 quarts of cylin- 
der oil, 15 quarts of dynamo oil, 10 pounds of waste, costing as fol- 
lows: 
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Making the running expenses per light hour for the month 2.8 per 
cent.” 


The Montreal Meeting of the N. E. L. A.—The Citizens, 
Committee of Montreal is vigorously pushitg forward to comple. 
tion the plans for ths entertainment of the National Electric Light 
Association. The Corporation of the city has just voted the appro- 
priation of a large sum of money, to be placed at the disposal of the 
Citizens’ Committee. The use of quite a number of yachts has been 
tendered by private gentlemen of Montzeal especially for the 
pleasure of the ladies attending. President C.R. Huntley, of the 
Association, informe us that a new feature will be introduced this 
year, as suggested by the Executive Committee, which will add to 
the interest and the diffusion of practical information on the de- 
tails of work in connection with the operating of central station 
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and other plants. A “‘Question Box ” will be placed at headquarters 
in Montreal for the reception of written questions upon any perti- 
nent subject. This box will be opened prior to each session, the 
questions readin open convention, and answers requested from 
those who are willing to speak upon the subject. 


THE ELECTRIC RAILWAY. 


Newburyport, Mass.—Five new electric cars have been pur. 
chased to take the place of those destroyed by the recent fire. 


Winona, Minn.—Injunctions against using electricity for the 
city street railways have been dismissed, and the work of changing 
the line to an electric system will begin at once. 


Wyoming, Pa., has granted permission for the building of an 
electric railway through the borough. The company building the 
road contemplates extending its tracks to Pittston, Pa. 


Denver, Coto.—The Metropolitan Railway Company, which is 
the outcome of a consolidation of the several traction companies in 
the city, is to insta)l an extensive system of electric railways to be 
completed before the coming winter. 


Shrewsbury, Mass.—The work of: laying the tracks, etc., for 
the new electric road is progressing rapidly. The tracks are being 
constructed in a most substantial manner, concrete being used be- 
tween the rails, and the general character of the work through the 
system is of a high standard. 


The Lockport and Olcott Beach Electric Railroad 
Company, N. Y., recently incorporated with a capital of $120,000, 
is to build an electric railroad, about 12 miles in longth, from Lock- 
port to and through the town of Lockport and Newfane, thence by 
the most direct route to the village of Olcott, on Lake Ontario. 


Albany, N. Y.—A party of four directors of the Newark and 
South Orange (N. J.) railway visited the city last week and made an 
inspéction of the workings of the Albany Railway Company’s cars 
and power house. Thedirectors are examining electric roads pre- 
paratory to substituting electricity for horse power on their line. 


Pittsfield, Miass.—The electric road so long looked for was put 
in operation recently. The work of changing the old road from 
the horse system to the trolley system was accomplished in an ex- 
tremely short time, and the company deserves great credit for the 
high standard of the finished iustallation. . 


Pittsburgh, Pa., Traction Business.—Reports from the 
city’s seve’al traction companies show that the following number 
of people were carried on Saturday of last week, the Duquesne, 
Central and Pleasant Valley roads having electric systems: Du- 
quesne, 80,000; Pittsburgh, 70,000; Citizens’, 50,000; Central, 11 000; 
Pleasant Valley, 35,000. 

Milwaukee, Wis.—The gi ading for tt.e Milwaukee-Wauwatosa 
rapid transit road is complered, the ties and iron are on the ground, 
and will be placed in position and the road completed by August 1. 
The electrical part of the outfit will require until September | to 
place in position, and on the latter date it is expected the rcad will 
be opened to the public. It is four miles in length. 


The American Street Railway Association has just 
issued from the office of its secretary the verbatim report of the 
ninth annual meeting held at the Hotel Iroquois, Buffalo, \. Y., in 
October list. The work is prefaced by a handsome steel plate 
portrait of Mr. Thomas Lowry, president of the association, and 
president of the Minneapolis & St. Paul Street Railway Company. 








Findlay, QO., is jubilant over its new electric car system, 
which was put in operation for the first time a few days ago. 
Westinghouse single-reduction motors are employed and are work- 
ing satisfactorily. Mr. Geo. B Kerper, of Cincinnati, O., well 
known in street railway circles, is president of the Findlay com- 
pany, and is much gratified at the successful starting of the new 
line. 


The Pleasant Valley Electric Railway Company, of 
Pittsburg and Allegheny, Pa., has declared a dividend of three per 
cent. to be paid from the earnings for the six months ending June 
30, 1891. The financial report. shows an increase of $20,357.85 in the 
business of these six months over that of the last six months of 1890. 
For the month of June, 1891, the receipts were more than $5,000 in 
excess of those for the month of June, 1890. 


The First Electric Postal Line.—A correspondent has sent 
us a note to say that the statement that the Minneapolis & St. Paul 
Railway is to be the first electric postal line is an error, as the 
Newark (O.) & Granville Electric Railway has been a regular 
mail route for several months past. Another correspondent writes 
from Omaha to say that the Omaha & Council Bluffs Bridge Com- 
pany has been carrying mail on its electric trains between those 
two cities for nearly a year. 


Schenectady, N. ¥.—The trial trip of the electric ‘cars was 
made recently. and the road proved to be a complete success. The 
following well-known gentlemen were at the opening of the road: 
William B. Turner, W. E. Gilmore, David A. Mason, superintend- 
ent of electrical construction, Herbert De Camp; Aldermen Thomas 
W. Wallace. Gerardus Smith and Albert Shear; Recorder Martin 
Swart, Stephen A. Preckel, John E. Anger, superintendent of the 
Gilbert Car Works, Hon. John D. Campbell, Thomas Gunn, and 
Michael Leyden, superintendent of the Schenectady Gas Light and 
Electric Light Company. 


Pittsburg. Pa., has passed an ordinance making it obligatory 
upon street railway companies to have their carscome to a full stop 
20 feet from street crossings in cases where each of the cross 
streets is traversed by a street railway line. The passage of this 
ordinance was brought about by the fact that there had recently 
been an alarming number of collisions between street cars at these 
crossings, and in some cases these collisions were attended by loss of 
life. It is expected that in future no accident of this nature will 
take place, as there will be no possibility of such a happening if the 
provisions of the ordinance be carefully observed. 


New Railway Power House at Pittsburgh, Pa.—H. L. 
Kruesler has been awarded the contract for the erection of a new 
power-house by the Citizens’ Traction Electric Company. The build- 
ing will be located on Plumber street, between Forty-seventh and 
Forty-eighth, directly opposite the old Transverse stables. It is 
to be a strictly fireproof structure, of stone, brick and iron. The 
cost will be $40,000, and will be two stories 1n height, and 94 by 125 
feet. Sixty days is the time designated for its completion. At the 
presen! time a number of workmen are engaged tearing down the 
old building. The line will be known as the Shapsburg & Guyua 
suta (Pa.) Electric Road. 


An Electric Express Route.—The electric railway of South 
St. Louis has put on an express car for carrying small parcels 
between the centre of the city and the outskirts. A local paper 
says of the scheme: ‘“A car for carrying baskets, boxes, parcels 
and all kinds of light freight will no doubt produce sufficient 
income to more than pay for the trouble and expense of handling 
the stuff; at any rate it would be a source of great convenience, 
not enly to passengers but to others, as a person going to the city 
to make purchases cin have them shipped home by the electric 
express and they be relieved of a burdea which would otherwise be 
an annoyance to their fellow-passengers as well as to themselves. 
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GENERAL APPLICATIONS OF POWER. 


Electric Drill Work in Wasrhington.—Edison electric 
drills are now in use in great number in the construction of the 
Great Northern Railway irom Grand Point, in Idaho, westward 
down the Pend d’Ureille River. 


Electric Welding for Cable Roads.—The new Brooklyn, 
N. Y., cable road has made use o the electric welding machine in 
joining the sections of ics cable and for other purposes with great 
success, the tensile strength of the welded cables being far greater 
than with the old methods of joining. 


United States Coiuage Presses Run by Electric Mo- 
tive Power.—The Philadelphia Mint has insvalled an Eddy 
eleccric motor of 25 h. p. which is run by wires from the street. 
Lack of space has compelled Mr. James, the master mechanic, to 
utilize every possible situation, and now the establishment has 
fairly pushed itself through the roof, where the apparatus is situ- 
ated under cover of a frame structure. Power is conveycd from 
the motor on a 12-inch pulley, making 1,050 revolutions a minute 
over a 6-inch belt to a pulley making 275 revolutions; thence to the 
machine shop, where the revolutions are reduced to 70 per minute. 
and last by a belt along the east wall toa shaft on the basement 
line which drives the coinage presses. A 2,000-pound hoisting ma- 
chine and No. 8 Sturtevant fan, used in ventilating the front offices, 
will also be driven by the motor, which is designed for use while 
the steam plant is being repaired and in case of accident. 


LEGAL NOTES. 


Edison Comp any Sued.—Hon. Wm. Henderson has brought 
suit against the Edison General Electric Light Company ciaiming 
$35,000 damages. The plaintiff held a contract with the Broad Rip- 
ple Rapid Transit Company to place $30,000 of its mortgage bonds. 
The Broad Ripple Railway Company contracted with the Edison 
Company to build its lines. Operations were suspended, and the 
defenuant makes the Edison Company a party to his contract. 


The Pittsburgh Aluminium Reduction Company his 
been defeated 1n its attempt to prevent the Cowles Electric Smelt- 
ing and Aluminium Company from manufacturing aluminium. Last 
week, Judge Ricks, of the United Svates Court in Cleveland, O., 
handed down a decision to this effect. Thisis regarded as a de- 
cided victory by the Cowles Company. Judge Swan is to hear 
a motion by the Cowles Company to extend the time for taking 
testimony in a suit for infringment. The Pittsburgh Company had 
secured an injunction some time ago against the Cowles Electric 
Company, restraining the latter from manufacturing aluminium 
and selling below the market price. 


J udge Wales Decides the Delaware Telephone Case, 
Wilmington, se1l.—Judge Leonard K. Wales last week handed 
down a decision for the relator in the United States Circuit Cvuurt 
m the mandamus case of the Postal Telegraph Cable Company 
against the Delaware & Atlantic ‘lelegraph and Telephone Cum. 
pany. Thisisan app.ication for a writ of mandamus to compe- 
the respondent to piace a telephone transmitter and receiver in the 
oftice of the relator on the same terms that are given to other sub- 
scribers. The Postal Company’s petition was Originally filed in the 
Superior Court, and was taken to the United States Circuit 
Cour. on an order from the Superior Court, on the ground 
that the question for decision, which was how far a patentee is en 
titled to control the use of his patent, was one which should be de- 
termined under the laws and Constitution of the United States. 


Kiectric and Gas-Fixture Infringement Suit. In the 
case of George Maitland vs. Alf:ed C. Gibson, doing business in 
connection with The Gibson Gas Fixture Works, an infringement 
suit which was noticed in THE ELECTRICAL WORLD of July 4, 1891, 
Alfred C. Gibson, through his attorney, 'heodore F. Jenkins, has 
filed an answer to the compiaint of George Maitland in which he 
denies all the allegations of tne complaint, that he is in any way in. 
fringing the patents specitied in the bill. He further says that ‘‘a 
large number of the manufacturers of gas and electric-light fixtures 
bave formed an &inlawful combination under the name of The Gas 
and Electric Light Fixtu:'e Manufaciurers’ Association, for the 
purpose of iliexally controliing uhe munulacture and sale of gas 
and electric-light fixtures in the United States’’; and that “* the bill 
in this case was filed not for the apparent purpose of an honest 
prosecution of a supposed valid claim, but for the purpose of en- 
deavoring to coerce the defendant into joining the said uniawful 
combination.”’ 











PERSONALS. 


Mr. Astley C. Terry, of Buifulo, N. Y., was in New York City 
last week. 





Mr. J. H. Rhotehamel, president of the Columbia Incandes- 
cent Lamp Company, of St. Louis, Mo , wasin New York City on 
business this week. 


Mr. J.C. BR. Peabody, with the banking house of Mussrs. E. 
Rollins Morse & Bro. for several years, has taken charge of a 
hew department of the Thomson-llouston Electric Company. 


General C. H. Barney has resigned his position as treasurer 
of the Alexander, Barney & Chapin corporation and retired from 
the organization. The new tieasurer is Mr, Henry alexander, 
brother of the head of the firm. 


Mr. James 0° asrien, for some time traveling salesman for 
the Southern Electric Supply Company, has becgme associated 
with the St. Louis Electrical Supply Company, of St. Louis, Mo. 

Mr. Charles A. Sehieren sailed on ‘hursday of last week on 
the ‘‘ Fuerst Bismarck” for a short trip to Europe, The principal 
object for his going abroad is to attend the International! Electrical 
Exhibition at Frankfort, where he will inspect the various devices 
for transmitting power by belting, 

Mr. Kdgar W. MIIx, who has been in Europe for nearly a year 
on business for the Thomson-Houston Electric Company, is now on 
his way home. Among other interests which Mr. Mix has been 
looking after abroad were those of the Thomson-Houston watt 
meter at the Paris meter competition. 

Mr. Edward D. A. Brady, an electrical engineer and con- 
tractor, whose office is at 56 West lvéth street, New York City, has 
received the appointment of electrical engineer for the Frackville 
& Gilberton Klectric Light and Power Company, of Frackville, Pa. 
This company is to put in an extensive electrical plant, of which 
Mr, Brady will have entire charge. 

Mr. Charles J. Van Depoele, of the Thomson-Houston Com- 
pany’s works at Lynn, has svarted on a circuit which includes New 
Orleans, Chicago and Washington. His object, according to a local 
paper, is to do work on his interference cases, in connection with 
his 50 or more electric railway patents. Mr. Van Depoele is credited 
with something of the patience of Job. Within a few months five 
interferences have been decided in his favor, and he has 19 yet to be 
heard. His assistants in his electrical work, who must be called as 
witnesses, are scattered from Maine to California. 
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MISCELLANEOUS NOTES. 


The Edison General E)-ctric Company is erecting four 
large additional buildings for the Bergmann Chandelier and Elec- 
trical Fixtures Company at Schenectady, N. Y. 


the Elect:ical Forging Company, of Boston, Mass., 
carried out sume very interesting experiments at its works last 
week. Mr. W. E. Quimby, of Detroit, Prof. Langley of the Smith” 
sonian Institute, Prof. West of the Crescent Steel Works, of 
Pivtsburgh, Pa., and a number of gentlemen from the Boston Navy 
Yard were present and witnessed the experiments. 


Boston, Mass —A meeting of the Cambridge committee on 
police was held last week at the mayor’s office, City Hall, for the 
purpose of considering the bids of the Gamewell, Municipal and 
Davis police signal companies for extending the system to East 
Camuridge. The matter was given a thorough discussion, repre- 
sentatives of the companies being present and explaining the merits 
of their respective systems. The contract will be awarded later. 


A Directory of Steam Speciaities and Eugineering 
Appliances has just been issued by A. J. Hewlings, 218 Lake 
street, Chicago. The book contains 240 pages, and is substantially 
bound, well printed, and. as its name indicates, contains full lists 
of all manufacturers and dealers in steam supplies and engineer- 
ing specialties. The principal object of compiling the book is stated 
to be to include complete lists of all the manufacturers of special 
ties under respective headings. The work will prove a useful 
ac dition to the office of any company using engines or steam ma- 
chinery of any kind in its establishinent. 


A New tse for Porcelain Iusulators.—A member of the 
English Institution of Electrical Engineers has recently madea 
unique and highly interesting present to that bedy. He is stationed 
in Australia, and has been running telegraph lines through the 
interior, where the natives swarm. These natives have hit 
upon the fact, in some way, that the porcelain knobs used as in- 
sulators on the telegraph poles make excellent spearheads when 
ground down for the purpose, and the consequence is that the de- 
mand for new insulators is abnormally large. He has sent some of 
the spears to England. They are about nine feet long, and it is 
said t: at the natives have shown remarkable ingenu:ty in bringing 
the porcelains to a very fine, sharp Loint without splitting or crack- 
ing them. 








Industrial and Trade Notes 


The Eclipse Clutch Works, Beloit, Wis.,is well equipped 
to take care of the heaviest class of work, and has added many first- 
class machinery tools, planers, boring tools, etc., and has a Shaw 
electric crane of 15 tons capacity traveling the length of the main 
shop. 


Mr. W.S. Chesley, of 136 Liberty street New York City, re- 
ports large sales of telegraph instruments, including relays and 
sounders, as well as other electrical apparatus. He is doing 
work that is of special interest to electrical instrument and novelty 
companies. 


The Sperry Electric Miniug Machine Compapy, Chi- 
cagopwill probably have an extensive display at Montreal pro- 
vided it can find time to prepare the exhibit. Of late the com- 
pany has been crowded with orders for heavy machinery, including 
generators and coal cutters. 


The Ek ctrical Supply Company, of Chicago, Il], which has 
been appointed Western agent of the Stanley Electric Company, 
of Pittsfield, Mass, has issued a handsome pamphlet «lescrip- 
tive of the Stanley transformer. The pamphlet shows the efficiency 
and weight of this transformer to stand at the top of a number of 
its competitors. 


The Jenney Electric Motor Company, of Indianapolis 
Ind., has issued a little pamphlet giving illustrations and descrip- 
tions of the electric lighting and power apparatus and dynamos for 
electroty ping, electroplating, etc. The last page of the pamphlet 
contains a list of about 70industries in which the Jenney electric 
motors are in use. 


The Law Telephone Company recently received by steamer 
from Hamburg 10 casks of sal ammoniac, an analysis of which 
shows that it 1s 99.85 per cent. pure, and is entirely free from lead 
and iron. One year ago the Law Telephone Company agreed to 
take the entire output of the manufacturer in Hamburg, and since 
that time has been doing as it agreed. 


The American Leather Link-Belting Company is ex- 
hibiting at the International Electrical Exhibition at Frankfort an 
American leather link belt which is attracting considerable atten- 
tion, and it is said that it has proved so much superior to al] Euro- 
pean link belt» exhibited that the other exbibitors have with 
drawn their link belts from the exhibit. 


The Eddy Electric Manufactoring Company, of 136 
Liberty street, has the honcr of installing the first electric motor 
for the manufacture of government coin. The motor is of 25h. p. 
aud is placed at the top of the Mint Building, in Philadelphia, Pa., 
and is connected by belting to the coinage presses below. While 
there are many good electric motors there are very few motors 
which make barrels of money for the operating parties. 





The Bollins Engine Company, of Nashua, N. H., has 
issued a pamphlet describing the Rollins automatic cut-off engines, 
and giving illustrations which show very clearly the general con- 
struction and method of operation of the engine. The value of 
the book is increased by the table of dimensions of the engines 
manufactured by the company and the tables for computing the 
economy and water consumption Of non condensing engines. 


The Brown & Sharpe Manufacturing Company, of 
Providence, R. I., has issued another of its treatises ‘On the Con- 
struction and Use of Universal and Plain Grinding Machines,’’ 
The portion ot the work devoted to the description of the manner 
in which the machines are cared for and used, and the examples of 
the different methods of grinding, has been very much enlarged. 
The book will be of value to all users of machine. of this character. 


Another St:ver Medal for the Clark Electric Com- 
pany.—At the fourth annual exhibition of the Amateur Photog 
raphers’ Society, of New York, held in May, 1891, the Clark 
Electric Company was awarded a silver medal for excellence of 
its arc lamp for electric optical lantern apparatus. This is the 
first and highest medal] ever issued by this society for electric light 
for optical purposes in photography. This opens up another chan- 
nel of usefulness for the Clark apparatus. 

The Haze:ton Boiler has had steadily increasing sales dur- 
ing the many ycars that the Hazelton Boiler Company has been in 
business. Many electric light stations throughout the world are 
fitted with Hazelton ‘porcupine” steam plants, and it is claimed 
the sales of this boiler have doubled in each succeeding year. The 
extensive shops of the Hazelton foundry at Avenue D and Thir- 
teenth street, New York City, are fitted with the very best ina- 
chinery and tools to be found for the manufacture of high-pressure 
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steam boilers. A catalogue recently issued by the company shows 
photographs of a number of recent installations of the Hazelton 
‘*porcupine” in electric light plants. 


The Ball & “ ood Company, builder of the Ball automatic 
cut-off engines, has issued a very handsome catalogue, in which 
are given full descriptions and illustrations of both the horizontal 
and vertical types of the new Rall compound and simple engines. 
The illustrations and descriptions of the details of the governor 
are especially satisfactory, and the same might also be said of that 
part of the catalogue which describes the val\ e gear of the engines. 
The company’s principal office is at 15 Cortlandt street, New York, 
and its works are at Elizabeth, N. J. The new vertical engine of 
this company, which is shown in this catalugue, was illustrated 
and described in the columns of THE ELECTRICAL WORLD of 
July 4, 1891. 


The Chester Manufacturing Company, of 53 State 
street, Boston, is just placing on the market the Appleyard patent 
safety fender for electric street cars. The fender is at the front of 
the car, and prejects forward from the platform about four feet, 
with its lower edge abcut nine inches from the track. It is adapted 
to receive and hold the body of an individual or animal that may 
be caught upon the track and carry it along without injury. To 
guard against the possibility of injury to the person falling into the 
receptacle by the breaking of the rope net a second wire netting is 
attached to the lower portion of the platform. As an additional 
means of safety a scoop is placed beneath the body of the car, so 
that should a child fall on the track in front of the car and pass 
under the first fender it would strike a lever which would release a 
powerful spring and cause the scoop to come down upon the track. 


Messrs Milliken Bros ,of New York and Chicago, have 
lately gone to a great deal of expense and trouble to have complete 
tests made at Cornell University of their patent poles showing ulti- 
mate strength, elastic limit and corresponding deflection, in connec 
tion with standard pipe and wooden pols. They are now pre- 
pared tc show the results of the above tests, which, it is claimed, 
give the Milliken pole an uppermest place. In the line of iren- 
roof work. of which chis firm makes a specialty, it has recently 
secured several contracts for Allentown, Pa., for the new electric 
line, for a large boiler-house at New Orleans, La., and for a power- 
house equipment, Newark, N. J. The company has secured con- 
tracts for its patent poles for the new electric line in New York 
City and at Providence, R. I. Both these contracts are large and de- 
sirable. At the suggestion of Mr. McIntire this firm has intro- 
duced a new form of eyebolt in tops of poles which contsins an 
additional insulator. It is made inthe form of a fork, having a 
special porcelain insulator in end. 


The New Works of the Berlin Iron Bridge Company, 
of East Berlin, Conn., are now completed: the company has all the 
machinery placed and is now running full time, employing in all 
departments 400 men. The new shop in Cromwell is said to be one 
of the most complete and perfect shops in this country. The 
building is entirely of iron, no wood work being used ahout the con- 
struction except for the window sashes. The roof trusses are all 
previded with trolley cars with which to move material back and 
forth about the building, and three lines of narrow gauge tracks 
extend the entire length of the building, these three tracks being con- 
nected at each end of the building by atransfertable. Thereisa 
skylight on each s‘de of the roof, extending the whole length of the 
building, and for a distance of 10 feet down from the eaves of the 
building on all side it is made entirely of glass, so that the interior 
of the building is thoroughly lighted. The company has purchased 
a large amount of new machinery, and is now prepared to furnish 
ali kinds of structural iron work, including iron buildings, iron 
roofs and iron bridges, on very short notice. 


Jenkins Valves.—The New York World of a recent date, in 
describing the mechanical equipment of tie World Building, had 
this to say of the Jenkins valves: “The selection of the best form 
of valve to use on the engine connections, heaters, boilers, pumps 
and radiators wasa source of much consideration, since so much 
of the comfort of the tenants and staff of the World would depend 
upon the choice made. Finally the engineers employed were in- 
structed to make athorough test of the most popular valves. 
They reported in favor of the Jenkins Brothers valves and indi- 
cated the following as their points of superiority: They are per- 
fectly tight under all pressures of steam, oilsand gases. The seats 
are not injured by grit. Repairsdo not necessitate their removal 
nor call for more skill than is possessed by the ordinary mechanic. 
The metal and workmanship are the bestand all tre parts are in- 
terchangeable. As aconsequence of this report there are now 
over 1,500 Jenkins valves ranging from 4 to 12 inches in the build- 
ing. They have now been tried for several months and their prac- 
tical working fully bears out the report of the engineers who re- 
commended their adoption and also sustains. the worldwide reputa- 
tion which the Jenkins Brothers valves have earned.” 


The Electric M-rchandise Company, Of Chicago, LIl., was 
represented in New York last week by Mr. W. R. Mason, general 
manager of that compavy. Mr. Mason informs us that his men— 
and he thinks he has good ones--have lately sent ina most en- 
couraging lot of contracts for the equipment of new roads. This 
company, it will be remembered, confines itself strictly to the rail- 
way business, and for this reason it is looked upon as an authority 
on electric railway matters. Mr. Mason was accompanied on this 
trip by some of the leading officials of one of the largest steam 
roads, who have decided to use the Burton electric heater on some 
of the vestibule trains on their system, intending to give it a 
thorough trial, and then equip the entire system with it. As de- 
tails of an electrical nature had to be arranged a conference was 
had with Mr. S. Dana Greene, who is the consulting electrician of 
the Burton Electric Company, and final arrangements were then 
made. The company isto be congratulated on being the first to 
practically solve the problem cf properly heating railroad trains by 
a means which avoids any danger from fire in case of accidents. As 
was noticed in THe ELecTRICAL WORLD last week, the Burton- 
company has also secured the opportunity to equip some of the 
electric cars on the West End Street Railway, Boston, with its 
heaters. After renewing his old acquaintance with the ocean by a 
dip at Coney Island Mr. Mason returned to Chicago. 





Delightful Resorts.—Our readers who are desirous of find- 
ing pleasant places to spend the summer should bearin mind that 
the Chicago & Northwestern Railway furnishes every facility for 
a rapid, safe and comfortable journey from Chicago to Waukesha, 
Madison, Lake Geneva, Neenah, Marquette, St. Paul, Minneapolis, 
Duluth, Ashland, Lake Minnetonka, Yellowstone National Park, 
and the mountain resorts of Colorado and the far West. Fast ves- 
tibuled trains, equipped with reclining chair cars, parlor cars, pal- 
ace sleeping and dining cars, afford patrons of the Northwestern 
every luxury incident to travel by a first-class railway. Excursion 
tickets at reduced rates and descriptive pamphlets can be ob- 
tained upon application to any ticket agent, or by address’ng W. A. 
Thrall, General Passenger and Ticket Agent, C, & N, W, R'y, 
Chicago, MM, 





OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


U. 8S. PATENTS ISSUED JULY 14, 1891. 


455,747. Rag se Ne a | William M. Goodridge. of Hizchland 
Park, Assignor to the Western Electric Company, of Chicago, II). 
Application filed March 4, 1887. Ip a sloop-switch, the combina- 
tion with the handle of a cylinder of insulating material, two 
springs mounted near their centre, one upon each ond of the 
cylinder, insulated contact pieces included between one pair of 
oppanee ends of the two springs, and other insulated contact 
pieces adapted to be included between the other pair of opposing 
ends of the two springs when the handle is moved to the proper 
position. 

455,763. Subway and Connection for Electric Rail- 
ways; William Osner. of Chicago, lll. Application filed Oct. 13, 
1890. A subway for electric railways comprising, with the track 
rail, a supplemental! rail or bar having a bearing upon the foot of 








No. 455,773.—ALTERNATING CURRENT Moror. 


the track rail and clamping plates, whereby to secure conductors 
forming parts of an electrical circuit or circuits to one of said 
rails, said rails being so positioned as to provide between them a 
continuous slot for the passage of a connector between the motor 
and the conductors. 


455,765. Electric Motor; Harry H. Porter, of New York. 
Application filed Jan. 17, 1891. In an electric motor, the combina- 
tion, with two pole pieces, of a three-pole armature having two 
or more parallel sets of radial magnet cores, and coils for said 
cores connec’ ed into a closed circuit, and connections from inter- 
mediate portions of said circuit to the segment of a three-part 
commutator, 


455,773. Alternating Current Motor; William Stanley, 
Jr.,of Pittsfield, Mass.,and John F. Kelly, New York. Appili- 
cation filed April 10, 1891. The invention consists of an electro- 
magnetic motor provided with a commutator and having its field 
and armature circuits in derivation, of a condenser included in 
the circuit having the higher self-induction. (See illustration.) 


455,788. Thermostat; Henry A. Chase, Boston. Mass. Appli- 
cation filed Oct. 29,1888. In accordance with this invention the 
circuit-changing lever of the thermostat is normally pressed by a 
spring against a block of paraftine or other suitable material, 
which melts or changes its condition at a certain temperature to 
pecents the spring to descend and move the circuit-changing lever. 

he circuit-changing lever normally bears upon suitable contacts 
maintaining the continuity of the circuit, and when moved passes 
over an insulated portion and again rests upon other contacts so 
as to effect a change in the condition of the circuit and thereafter 
restore it. A resistance coil is provided, which is short-circuited 
by the circuit-changing lever when the latter is bearing upon the 
contacts, but which is introduced when bearing upon the insulat- 
ed portion to weaken the current. 


455,789. Process of Manufacturing Insulated Con- 
ductors; Charles Cuttriss, of New York. Application filed 
Aug. 6, 1890. The method of insulating electric conductors which 
consists in applying to or winding on a conductor the loose fibers 
of a material such as cotton , and compacting the same to form a 
felted or matted sheathing. 


455,790. Dynamo-Electric Machine or Motor; Justus B. 
Entz, of New York. Application filed Nov. 24, 1890. In a dynamo- 
electric machine or motor the field-magnet system consisting of 
two coils of wire on a single core and two sets of pole-pieces, one 
set connected with the ends of the core and the other set connected 
with the core at a point or points intermediate of the coils, and 
an armature subjected to the influence of said pole pieces. (See 
illustration. ) 


455,796. Electric Railway; Rudolph M. Hunter, of Phila- 
delphia, Assignor by mesne assignments to the Thomson- Houston 
Electric Comp»ny, of Boston, Mass. Application filed May 22, 
1886. In a system of tepherage, the combination of a conductor 
divided into rections, switches which normally bridge from one 
section to the other, traveling trains or vehicles by which they 
are driven, and devices overated by the trains or vehicles to move 
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said switches successively and divert the current through the 
motors on said trains or vehicles, so that the motors are connected 
in series through the divided conductors, 


455,798. Trolley for Electric Cars; Walter H. Knight. of 
Newton, Mass. Application filed April 8, 1891. This invention 
consists in providing a bell whose hammer is actuated mechan- 
ically by the movement of a trolley arm when it is thrown up by 
the spring on leaving the wire. 


455,800. Electric Cut-off Apparatus; Edwin Wilbur Rice, 
Jr., of Lynn, Mass., Assignor to the Thomson-Houston Electric 
Co., of Connecticut. Application filed Dec. 15, 1886. Ina circuit 
closing device for an electric circuit, having a series of contacts 
separated by an insulating film with a device traversed by the 
current of said circuit, whereby upon the separation or rupture 
of the circuit through said device an arc is established in proxim- 
ity to theinsulating film, so as to burn or destroy the dim and 

allow said contacts to come together. 


455,808. Electromagnetic Ore Separator; Jonas Wen- 
strom, of Orebro, Sweden, Assignor by direct and mesne assign- 
ments of two-thirds to Olof Wenstrém and William W. Man- 
ning. of Marquette, Mich. Application filed Dec. 24,1890. A 
f mechanism for magnetic separators, provided with devices 
for repeatedly presenting material to the same magnetizer during 
its passage through the machine. 
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455,809. Magnetic Separator; Jonas Wenstrém, of Orebro, 


Sweden, Assignor by direct and mesne assiguments of two-thirds 
to Olof Wenstrém and William W. Manning, of Marquette, Mich. 
Application filed Dec. 24, 1880. In a magnetic separator the com- 
bination, with suitable armatures, of a magnet for said arma- 
tures, and means whereby the distance between said magnets 
and armatures may be varied. 

A. Chase, of 


Fire-Alarm Apparatus; Henry , 
Stoneham, and Howard F. Eaton, of Cambridge, Mass. Applica- 
tion filed July 28, 1887. ‘In an electric circuit, circuit-changing 
devices constructed and arranged to change the condition of the 
circuit and thereafter restore it, a single receiving relay 
and armature lever therefor, and motor mechanism controlled by 
said armature lever, combined with two receiving or indicating 
instruments, the operation of one of which is governed by the 
motor mechanism when the armature lever is moved in one di- 
rection and the operation of the other of which is governed by 
said motor mechanism when the armature lever is restored to its 
normal position 


— 13. Thermostat; Henry A. Chase, of Boston, and How- 
= ar 


F. Eaton. of Cambridge, Mass. Application filed Noy. 1, 1888. 
In a thermostat, two independent levers and co.operating con- 
tacts, one of the levers normally resting upon or against its ccn- 
tact, combined with two independent cooperating devices, 
each sensitive to a rise in temperature of a different degree. 


455,815. Electro Phonometer and Phonoscope 3 Isaiah 
Farnham, of Wellesley, Assiznor to the New England Telephone 


and Telegraph Company, of Boston, Mass. Application filed 
Feb. 13, 1891. The method of comparing disturbing currents in 
electric circuits, which consists‘in causing them to vary the field 
of a magnet pole exercising attraction upon a vibratory dia- 
phragm, in noting the sounds produced by thesaid diaphragm un- 
der said variation, and then in withdrawing the said currents 
gradually from said pole until the said sounds cease, and noting 
the extent of separation. 


Electric Switch; Carl Georg Dehigren and John 
Hugo Svensson, of Gothenburg, Sweden. Application filed Dec. 
24, 1890. According to this invention the moving contact plate is 
adapted to be brought into contact with or out of contact with 
the tixed contact plate by means of a spring which, normally not 
in a state of tension, is tensioned in the one or other direction by 
the turning of the turn button. 


455,855. Electric tndicator; Earl C. Eldredge, of Springfield, 


Mass. Application filed Feb. 9, 1891. Tbe combination of an 
electromagnet having curved pole pieces formed in the segment 
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ot a cirvir, with an armature bar pivotally arranged to traverse 
the lines of said pole pieces and means tO move the bar backward 
to its normal position. 


455,856. Holder for Carbon Brushes of Commutators; 


Clarence H. Farrington, of Milford, Mass. Application filed Oct. 
21, 1890. The holder of this invention is composed of arms hinged 
together, and one arm to be fixed as desired, and the other arm 
iree to be swung on said fixed arm,and said swinging arm and 
constructed and adapted to receive the brush and to force il end- 
wise and with yielding pressure into contact with the commutator 
of the motor or generator. 


455.873. Signaling Apyoretes: Howard F. Eaton, of Quincy, 


Mass., Assignor to George Gregory, of Boston, Mass. Ap- 
plication filed Sept. 28, 1889. The invention consists of one or 
more signaling transmitters and a signal-recieving relay connect- 
ed by an electric circuit, the said transmitters being constructed 

and arranged to change the condition of the circuit for inter- 
vals of different duration, and a register contained in a local cir- 
cuit governed by the armature of said signal-receiving relay and 
a bell contained in another local circuit but governed by the 
same armature, and a retarding Gcevice for the armature, 

whereby it is caused to differentiate. 


Armature for Dynamo-Electric Machines; 
Edwin Wilbur Rice, Jr., of Lynn, Mass., Assignor to the Thom- 
son-Houston Electric Co., of Connecticut.-Application filed March 
21, 1891. The combination, with aring armature having its coils 
wound through the ring and supports therefor engaging with its 
core, of two or more separate segmental coil-supports bearing 
against the, inner side of the coils and radially justable, (See 
illustration.) 


455,898. Electric Motor or Dynamo-Electric Machine} 


Charles G. Curtis, of New York. Application filed March 9, 1891. 
A field magnet for an electric motor or Gyname-stectri0 machine, 
having a rigid reel or form of waterproof material, a coil of wire 
wound on said reel or form, and a rigid waterproof shell or casing 
covering the coil, with means for making the joints between the 
reel or form and the shell or casing water and oil tight. 


Insulated Electrical Conductor; Edwin D. Mc- 
Cracken, of Alpine, N. J., Assignor tothe Norwich Insulated 
Wire Company, of New York. Application filed March 5, 1291. 
An electrical conductor having an insulating tape wound there- 


on in an open spiral, said tape being formed of twisted paper or 
paper cord flaftened. 
455,953. Cut-Out for Are Lamps; Chas. E. Scribner, of 


Chicago, Il. Application filed Nov. 4, 1890. The invention coa- 
sists in placing the electromaget controlling the circuit closer of 
the shunt or cut-out circuitin a shunt simply around the lifting 
magnet of the lamp, this shunt circuit around the lifting magnet 
being automatically closed and opened by the mechanical action 
of the feeding mechanism. 

Lightning Arrester; Charles S. Van Nuis, of New 
Brunswick, N. J.. and Jonathan H. Vail, of New York. Applica- 
tion filed Oct. 16, 1890. The combination, in a lightning arrester, 
of a turning drum, a soaker therefor, fusible conductors at inter- 
vals around the periphery of the m connected at one end of 
the drum to lightning arrester plates, and connected at the other 
end of the drum to a line-terminal wire, a co-operating lightning 
arrester plese peoperses adjacent to the end of the drum carrying 
the plates, and a detent for the motor operated by fusing of a wire 
and permitting the drum to turn to bring a new fusible conductor 
and lightning arrester plate into operative position, 
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455.956. Hlectric Railway System; Samuel P. Wilcox, of 
Elvhart, Ind., and Jos. D. Partello, of Rochester, Mich. Appli- 
cation filed June 16, 1890. In an electric railway system the com- 
bination of two electrical conductors forming the main electrical 
circuit, a series of disconnected conductors, a cylinder for each 
disconnected conductor, each cylinder having electrical connec- 
tion with one of the disconnected electrical conductors, each cy]- 
inder being journaled in suitable supports and mavens electrical 
conductors within the cylinder adapted to be brought together 
and separated by the rotation of the cylinder, and means for rotat- 
ing the cylinder. 

455,968. Secondary-Battery Plate ;* John Rosborough 
McLaughlan, of Philadelphia, Pa., to Simon Miller, of same place, 
Application filed June 3, 1890. A secondary-battery plate com- 
posed of opposite end bars and transverse connecting bars, all of 
aluminum, said connecting bars being of hollow trough-like 
form with inturned edges and adapted for the reception of the 
active material. 

455.971. Armature for Bynamos}; Frederick McGahan, of 
Indianapolis, Ind. Application filed Dec. 26, 1890. An armature 
provided with an external friction rim concentric therewith, such 
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friction rim supportei upon brackets bolted or secured to the 
body: of the armature between the bobbins. 


455,972. Electro-Medical Lightiog Apparatus; Paul 
Oudin and Henri Othon Hratz-Boussac, of Paris, France. Appli- 
cation filed Oct. 13, 1890. The combination of an incandescent 
electric lamp, a section or support therefor mounted upon the 
extremity of the finger by a rubber band, a second section secured 
upon another joint of the finger by a similar band and contacts at 
the adjacent endsjof said sections, whereby the circuit iscompleted 
through the lamp by flexing or refiexing the finger. (See illustra- 
tion.) 

455,981. Apparatus for Administering Electricity; Ceo. 
Henry Bethel, of New South Wales, Assignor to the Bethel Flec- 
tric Medical Baths Company, Ltd., of Melbourne, Victoria. 
Application filed Oct. 13, 1890. In an apparatus for administering 
electricity to the human body, the combination, with a cradle or 
support provided with an inclined back, of a vertically adjustable 
late, adapted to be inserted in the water behind said inclined 

ck and connected with any convenient source whence a supply 
of electricity may be obtained. 


455,984. Magnetic Separator; Henry G. Fiske, of New 
York, Assignor to John D. Cheever, of same place. Application 
filed March 26, 1291. A magnetic separator provided with a cen- 
trifugal-acting feeding device for feeding the mixed mass of mag- 
netic and non magnetic particles across the field on the under 
side of the magnets. 

455,985. Magnetic Ore Separator; Henry G. Fiske, of New 
York, Assignor to John D. Cheever, of same place. Application 
filed March 26, 1891. A magnetic separator comprising a feed 
belt or conveyor, a transverse belt or separator crossing the feed 
belt ashort distance above the same, and a series of magnets 
having their poles in close proximity to the separator, said poles 
alternating in polarity in the direction of motion of said separator 


455,986. Terminal for Electric Batteries ; Hammond V. 
Hayes, of Cambridge, Mass., and Angus S. Hibbard, of Morris- 
town, N. J., Assignor to the American Bell Telephone Company, 
of Boston, Mass. Application filed Jan. 19, 1891. A_ battery 
terminal connection dispensing with binding screws and consist- 
ing of terminal wires having one of their ends molded into or im- 
bedded in the battery plates, respectively, and having their other 
ends coated by dipping or otherwise with easily fusible alloy for 
mechanically and chemically homogeneous attachment to circuit 
or instrument wires. 


456,006. Street or Station Indicator; Wm. T. Snedden, of 
San Francisco, Cal., Assignor by mesne assignments to the Elec- 
tric Street and Station Indicator Company, of same place. Appli- 
cation filed Jan. 14, 1891. A street or station indicator, comprising a 
card cylinder having a ratchet mounted on its®haft, a lever of the 
third order having a pawl pivoted on its end, a longer lever 
pivoted at one end and having its other end pivotally connected 
with the pawl-carrying lever at a point between the fulcrum of 
said lever and the pawl, an armature rigidly mounted on the piv- 
otal connection of the two levers and electromagnets arranged 
to attract said armature. 

456,021. Electric Belt; Lewis N. Fancher, of Kansas City, 
Mo. Application filed April 6, 1891. The combination of a cell 
formed with a copper core, an absorbent matcrial surrounding 
the core, a copper plate passing on either side of said absorbent 
material, return bends in said copper plate, and a U-shaped zinc 
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plate engaging said outer copper plate and return bends in the 
same. 

456,098. Street or Station Indicator for Cars; Geo. H. 
Tietjen, of San Francisco, Cal., Assignor of one-half to Geo. H. 
Banrs, of same place. The invention involves the employment 
an electric motor for actuating the mechanism by which the drop 
pin of the cards is effected, and an arrangement whereby ea¢ 

alling card is made to stop the motion of the mechanism until the 
time arrives for another card to be dropped. An electric battery 
carried on the car supplies the current necessary to actuate tht 
electric motor and operating mechanism, and the circuit is clos 
to start the mechanism into operation by a projection or obstru’ 
tion on the track, 


456,110. Automatic Cireuit Closer for Telegré b 
Keys 3 Jas. W. Brown, of Van Wert, O., Assignor of one halt 


Augustus L. Sweet, Henry W. Blachly and John M. Tryo}. 
of same place. Application filed April 16, 1891. A circuit clow 
for telegraph keys having a finger piece secured by a veri & 
pivot to the finger button, and adapted to be moved horizon 
upon said vertical pivot, soas to open the circuit, and 4 5? 
for automatically throwing the same in an opposite direction. 
456,120. Imsulated Electric Conductor; Edwin D. ¥ 
Cracken, of Alpine, N. J. Application filed March 4, 189!. '™ 
invention consists in laying parallel and in contact with the 0 
ductor threads or cords of insulating material, separated os 
each other to provide air spaces paralie] with and next AT 
conductor, and over such threads applying insulating materi@ 
hold the cords in position. (See illustration.) “ 














